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The Uncertainty and Psychological Health of Family Caregivers of Patients with
Delirium in Intensive Care Units
Abstract
Each year, more than 5 million patients are admitted to an intensive care unit (ICU) in the United States,
and up to 80 % of these patients develop delirium. Delirium is a common indicator of acute brain
dysfunction in the ICU and a predictor of mortality, longer ICU/hospital stay, and long-term cognitive
impairment. Family caregivers are a valuable resource in preventing, detecting, and managing delirium in
the ICU. However, witnessing delirium episodes can generate adverse psychological symptoms in family
caregivers that may compromise their health and well-being. Research in this area has demonstrated a
gap in the literature regarding how ICU delirium impacts family caregivers’ psychological health. The
development of these adverse psychological symptoms among family caregivers has contributed to the
uncertainty of illness among patients with delirium. Therefore, this dissertation research aimed to
understand the psychological impact on family caregivers of patients experiencing delirium in the ICU by
exploring the concept of uncertainty and examining the relationship between uncertainty associated with
ICU delirium and the psychological health outcomes of family caregivers. Three projects were conducted:
an integrative review, a concept analysis, and a descriptive correlational study. The integrative review
project revealed the most common adverse psychological outcomes experienced by family caregivers of
patients with ICU delirium, such as distress, anxiety, depression, uncertainty, and family caregivers’ need
for support based upon a lack of information on delirium. These findings indicate that these unmet needs
contributed to the negative psychological symptoms of family caregivers, consequently explaining their
experience of uncertainty. The next project, a concept analysis of the uncertainty, was conducted to
identify the attributes, antecedents, and consequences of the family caregivers’ uncertainty regarding the
patient’s illness. These findings led to an understanding of how uncertainty could impact family
caregivers’ psychological health. Collectively, findings from the two projects provided a general
knowledge of ICU delirium, uncertainty, and psychological distress that led to the third project. The third
project, a descriptive correlational study, was conducted to examine whether ICU delirium’s uncertainty is
associated with psychological distress among family caregivers. Findings from this study revealed
significant associations between family caregivers’ uncertainty of ICU delirium and psychological
distress. Understating the adverse impact of ICU delirium on family caregivers’ psychological health could
further inform the development of nursing interventions to mitigate these adverse outcomes. Family
caregivers are the backbone of continuous, in-home care. Thus, caring for the family caregivers’ health
translates to caring for society as a whole.

Document Type
Dissertation

Degree Name
Doctor of Philosophy (PhD)

Program
Nursing Science

Research Advisor
Michael A. Carter, D.N.Sc.

Keywords
Delirium; Family Caregivers; Intensive Care Unit; Nursing; Psychological Health; Uncertainty

Subject Categories
Critical Care Nursing | Health and Medical Administration | Investigative Techniques | Medicine and Health
Sciences | Mental and Social Health | Nervous System Diseases | Nursing

This dissertation is available at UTHSC Digital Commons: https://dc.uthsc.edu/dissertations/616

U NIVERSITY OF T ENNESSEE H EALTH S CIENCE C ENTER

D OCTORAL D ISSERTATION

The Uncertainty and Psychological Health of Family
Caregivers of Patients with Delirium in Intensive Care
Units

Author:
Amal Shokri Haji Assa

Advisor:
Michael A. Carter, DNSc

A Dissertation Presented for The Graduate Studies Council of
The University of Tennessee Health Science Center
in Partial Fulfillment of Requirements for the Doctor of Philosophy degree from
The University of Tennessee
in
Nursing Science
College of Graduate Health Sciences

October 2022

i

Chapter 2 © 2022 by John Wiley & Sons, Inc.
Chapter 3 © 2022 by American Association of Critical-Care Nurses.
Chapter 4 © 2022 by Amal Haji Assa, Xueyuan Cao, Leanne M. Boehm,
Reba A. Umberger, and Michael A. Carter.
All other material © 2022 by Amal Shokri Haji Assa.
All rights reserved.

Modified with permission
Masters/Doctoral Thesis LaTeX Template
Version 2.5 (8/27/2017)
http://www.LaTeXTemplates.com
Creative Commons License CC BY-NC-SA 3.0

ii

To the Invisible Heroes of Health
Care—Family Caregivers ...

iii

Acknowledgements

In Arabic, I would like to say “Alhamdulillah” a phrase to express gratitude to God.
I would like to express my deepest appreciation to my advisor, Dr. Michael Carter. Dr.
Carter was so supportive, patient, and humble with helping me navigate through my Ph.D.
journey. His advice and guidance carried me through all stages of planning and conducting
my research project as well as writing and defending my doctoral dissertation. I benefit from
his wisdom and expertise in seeing my challenges from a different perspective, encouraging
me to be creative in finding solutions, and guiding me to reach my full potential.
I would also like to thank each of my committee members for their generous support
and contribution to my projects. Specifically, I would like to thank Dr. Mona Wicks from The
University of Tennessee Health Science Center for her insightful feedback on my theoretical
framework, Dr. Xueyuan Cao from The University of Tennessee Health Science Center for
his guidance during the data analysis process, Dr. Reba Umberger from The University
of Memphis for sharing her expertise regarding the intensive care units, and Dr. Leanne
Boehm from Vanderbilt University for sharing her expertise in delirium research. Special
thanks to Dr. Carolyn Graff, our PhD program director, for her endless support since I have
started this program.
To Mama Zainab and Baba Shokri, thank you very much for your prayers, blessings,
and patience. To my sisters, brothers, nieces, nephews, grandma, aunt, uncle, and friends,
thank you for your support. To all of the UTHSC faculty, classmates, and staff, thank you
very much. Finally, I’d like to acknowledge the Saudi Arabian Cultural Mission to the
United States for their support and taking care of me while pursuing my education here in
the United States of America.

iv

Abstract

Amal Shokri Haji Assa
The Uncertainty and Psychological Health of Family Caregivers of
Patients with Delirium in Intensive Care Units
Each year, more than 5 million patients are admitted to an intensive care unit (ICU)
in the United States, and up to 80% of these patients develop delirium. Delirium is a
common indicator of acute brain dysfunction in the ICU and a predictor of mortality, longer
ICU/hospital stay, and long-term cognitive impairment. Family caregivers are a valuable
resource in preventing, detecting, and managing delirium in the ICU. However, witnessing
delirium episodes can generate adverse psychological symptoms in family caregivers that
may compromise their health and well-being. Research in this area has demonstrated a
gap in the literature regarding how ICU delirium impacts family caregivers’ psychological
health.
The development of these adverse psychological symptoms among family caregivers
has contributed to the uncertainty of illness among patients with delirium. Therefore, this
dissertation research aimed to understand the psychological impact on family caregivers
of patients experiencing delirium in the ICU by exploring the concept of uncertainty and
examining the relationship between uncertainty associated with ICU delirium and the
psychological health outcomes of family caregivers. Three projects were conducted: an
integrative review, a concept analysis, and a descriptive correlational study. The integrative
review project revealed the most common adverse psychological outcomes experienced
by family caregivers of patients with ICU delirium, such as distress, anxiety, depression,
uncertainty, and family caregivers’ need for support based upon a lack of information
on delirium. These findings indicate that these unmet needs contributed to the negative
psychological symptoms of family caregivers, consequently explaining their experience of
uncertainty. The next project, a concept analysis of the uncertainty, was conducted to identify
the attributes, antecedents, and consequences of the family caregivers’ uncertainty regarding
the patient’s illness. These findings led to an understanding of how uncertainty could
impact family caregivers’ psychological health. Collectively, findings from the two projects
provided a general knowledge of ICU delirium, uncertainty, and psychological distress that
led to the third project. The third project, a descriptive correlational study, was conducted
to examine whether ICU delirium’s uncertainty is associated with psychological distress

v
among family caregivers. Findings from this study revealed significant associations between
family caregivers’ uncertainty of ICU delirium and psychological distress. Understating the
adverse impact of ICU delirium on family caregivers’ psychological health could further
inform the development of nursing interventions to mitigate these adverse outcomes.
Family caregivers are the backbone of continuous, in-home care. Thus, caring for the family
caregivers’ health translates to caring for society as a whole.
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Chapter 1
Introduction

1.1

Background

Delirium is a mental condition well-known since ancient and medieval times where it was
first known as Phrenitis and used by Celsus and Hippocrates to describe mental disorders
associated with fever, head trauma, or poisoning (Adamis et al., 2007). Since then, different
terminologies have evolved to describe the state of acute brain dysfunction, such as acute
confusional state, encephalopathy, acute brain failure, ICU psychosis, and subacute befuddlement.
In the 20th century, the Diagnostic and Statistical Manual of Mental Disorders Fifth Edition
(DSM-5) defined delirium using specific criteria (Association, 2013). In previous versions of
the DSM diagnostic criteria for delirium, the criteria of clouding of consciousness in the
DSM III or alterations in consciousness in the DSM-III-R and DSM-IV were removed in the
current DSM-5 since the criterion of consciousness was difficult to be objectively measured
(European Delirium Association and American Delirium Society, 2014). Table 1.1 shows
the DSM-5 diagnostic criteria for delirium wherein disturbances in attention and cognition
are considered main criteria for delirium (Association, 2013).
According to the Society of Critical Care Medicine (SCCM), intensive care units
(ICUs) in the United States (U.S.) annually admit more than five million patients that
require intensive medical interventions in order to stabilize acute and life-threatening
conditions, restore health status and well-being, or promote comfort and supportive care
(Critical Care Medicine, n.d.[a]). Delirium is a common phenomenon in the ICU that occurs
in 32%—87% of ICU patients (Kotfis, Marra, and Eugene Wesley Ely, 2018), and with the
current Coronavirus Disease 2019 (COVID-19) pandemic, more than 50% of patients with
COVID-19 had developed delirium in the ICU (Brenda T Pun et al., 2021).
Patients with ICU delirium exhibit different symptoms based on the delirium subtype. Hyperactive delirium is characterized by increased motor activity, including agitation, aggression, restlessness, hallucinations, and disorientation. Hypoactive delirium
is characterized by reduced motor activity, including lethargy, withdrawal, and lack of
responsiveness. Patients with mixed delirium can exhibit both hyperactive and hypoactive
symptoms (Krewulak, Stelfox, et al., 2018). The main etiological factors that contribute to
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Table 1.1: The Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) Diagnostic Criteria for Delirium.
DSM-5
Criteria
A
B
C
D

E

Delirium Criteria Description
A disturbance in attention (i.e., reduced ability to direct, focus, sustain, and
shift attention) and awareness (reduced orientation to the environment).
The disturbance develops over a short period of time (usually hours to a few
days), represents a change from baseline attention and awareness, and tends
to fluctuate in severity during the course of a day.
An additional disturbance in cognition (e.g., memory deficit, disorientation,
language, visuospatial ability, or perception).
The disturbances in Criteria A and C are not better explained by another
preexisting, established, or evolving neurocognitive disorder and do not
occur in the context of a severely reduced level of arousal, such as coma.
There is evidence from the history, physical examination, or laboratory
findings that the disturbance is a direct physiological consequence of
another medical condition, substance intoxication or withdrawal (i.e.,
due to a drug of abuse or to a medication), or exposure to a toxin, or is
due to multiple etiologies.

Data Source: American Psychiatric Association (2013). Diagnostic and statistical manual of mental
disorders: DSM-5. 5th ed. Washington, D.C: American Psychiatric Association. ISBN: 978-0-89042554-1.
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delirium are the neurotransmission disruptions caused by drugs, systemic inflammation,
acute stress response, and neuronal injury caused by metabolic disorders or hypoxemia
(Fong, Tulebaev, and Inouye, 2009).
Risk factors for delirium in the ICU can be classified into three categories: predisposing, precipitating, and drug-precipitating factors. Predisposing risk factors comprise advanced age; frailty; severity of the illness; and history of cognitive disorders, visual/hearing
impairments, and alcohol/drug abuse. Precipitating risk factors are associated with patients’
medical conditions in the ICU (such as head injury, electrolyte and metabolic disorders,
sepsis, pain, hypotension, mechanical ventilation, and surgery complications) as well as ICU
environmental factors (such as sensory deprivation, sleep disturbance, mobility restriction,
and lack of communication). Drug-precipitating risk factors include the use of steroids,
long-acting opioids, deep sedations, benzodiazepines, and anticholinergic drugs (Bowman
et al., 2021; Kotfis, Marra, and Eugene Wesley Ely, 2018).
Several prediction models of delirium in the ICU have been developed, such as
the Prediction of Delirium in ICU Patients (PRE-DELIRIC model) and Early Prediction of
Delirium in ICU Patients (E-PRE-DELIRIC model). One systematic review that included a
meta-analysis evaluated 14 delirium prediction models and found that the E-PRE-DELIRIC
and PRE-DELIRIC models were the most common and valid models used to predict delirium in the ICU (Chen et al., 2021). The PRE-DELIRIC model was found to be more accurate
in predicting delirium in the ICU (AUROC = 0.74) when compared to the E-PRE-DELIRIC
model (AUROC= 0.68), p < 0.01. However, the E-PRE-DELIRIC model was developed to
predict delirium as soon as patients were admitted into the ICU, which could result in
early recognition of delirium as well as more timely and targeted prevention interventions.
The E-PRE-DELIRIC model includes the following nine predictors that can be assessed at
the time of ICU admission: age, admission category, urgent admission, history of alcohol
abuse, history of cognitive impairment, mean arterial blood pressure, use of corticosteroids,
respiratory failure, and urea (Wassenaar et al., 2015).
Delirium in the ICU can be prevented and treated if early detection of delirium is
conducted using a valid and reliable assessment tool to increase the efficacy and timely
management of delirium (Arumugam et al., 2017). A psychometric analysis and systematic
review analyzed five assessment tools and reported that the Confusion Assessment Method
for the Intensive Care Unit (CAM-ICU) and the Intensive Care Delirium Screening Checklist
(ICDSC) were the most valid and reliable tools with high sensitivities and specificities to
assess delirium for critically ill patients. The sensitivity and specificity of the CAM-ICU
are 47% to 100% and 81% to 100%, respectively, whereas the sensitivity and specificity of
the ICDSC are 64% to 99% and 61% to 88%, respectively (Gélinas et al., 2018). Both the
CAM-ICU and ICDSC were recommended by the 2018 Clinical Practice Guidelines for the
Prevention of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in
Adult Patients in the ICU (PADIS Guidelines) (Devlin et al., 2018; Gélinas et al., 2018).
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Delirium has also been associated with short- and long-term consequences that
affect patients, their family caregivers, and healthcare services during the ICU stay and after
hospital discharge. A systematic review and meta-analysis reviewed 42 studies and revealed
that the short-term consequences of patients having delirium in the ICU included higher
mortality, longer lengths of stay in the ICU (a mean of 1 day and 9 hours) and hospital,
and longer durations of mechanical ventilation (a mean of 1.79 days) when compared to
patients without delirium (Salluh et al., 2015). Indeed, ICU delirium consequences can
be extended to long-term negative outcomes including increased mortality by 6 months,
impaired cognitive functions at 3-12 months (such as memory impairment), and impaired
physical functions (such as the impaired activity of daily living and perception of motorsensory functions) after hospital discharge (Salluh et al., 2015). These consequences yield
an increased cost of care (Dziegielewski et al., 2021) and generate burden and distress on
patients, family caregivers, and nurses (Schmitt et al., 2019).
Delirium prevention and treatment mainly rely upon addressing the risk factors and
underlying causes that are associated with the development of delirium (Kotfis, Marra, and
Eugene Wesley Ely, 2018). There is no clear evidence of the efficacy of using pharmacological agents to prevent or treat delirium. In fact, using antipsychotics (such as haloperidol),
atypical antipsychotics, dexmedetomidine, statins, and ketamine are not recommended
by PADIS guidelines to prevent or treat delirium in critically ill patients. Dexmedetomidine only has been recommended to use for agitation precluding weaning/extubation in
mechanically ventilated patients (Devlin et al., 2018). Therefore, multi-component and
non-pharmacological interventions such as addressing risk factors, reorientating, improving cognition, enhancing the sleep/wakefulness cycle, providing hearing aids/eyeglasses,
and initiating early mobility are strongly recommended (Devlin et al., 2018). The SCCM
established a national initiative called the ICU liberation collaborative that promotes the
implementation of an evidence-based, multi-component intervention called ABCDEF (A-F)
bundle (Table 1.2). The implementation of the A-F bundle requires interprofessional collaboration and communication to manage the ICU patients’ pain, mechanical ventilation
use, oversedation, delirium, immobility, and sleep disturbances as well as encourage family
involvement to improve patients’ care in the ICU and post-ICU (Critical Care Medicine,
n.d.[c]). A multicenter study of 15226 ICU patients revealed that the implementation of the
A-F bundle improved survival and ICU readmission rates, mechanical ventilation duration,
brain dysfunctions (coma and delirium), restraint use, and post-ICU discharge to home
(Brenda T. Pun et al., 2019).
Family caregivers’ physical presence itself in the ICU helped to lower their patients’
incidences of delirium and anxiety while also increasing their own satisfaction as family
caregivers (Nassar Junior et al., 2018). A scoping review of family caregivers’ involvement
in delirium prevention revealed that flexible or extended ICU visit policies enhanced the
interaction between family caregivers and their patients, which led to a lower incidence and
duration of delirium (Pabón-Martínez, Rodríguez-Pulido, and Henao-Castaño, 2022). The
application of flexible or extended ICU visit policies facilitated providing family caregivers
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Table 1.2: The Society of Critical Care Medicine’s (SCCM) ICU
Liberation Bundle.
Bundle

Bundle Elements

A
B
C
D
E
F

Assess, prevent, and manage pain
Both spontaneous awakening trials (SATs) and spontaneous breathing trials (SBTs)
Choice of analgesia and sedation
Delirium: assess, prevent, and manage
Early mobility and exercise
Family engagement and empowerment

Data Source: Society of Critical Care Medicine (n.d.[c]). ICU liberation bundle (A-F). URL: https:
//www.sccm.org/ICULiberation/Home/ABCDEF-Bundles.

education on delirium, family caregivers’ role and engagement in delirium care (delirium
early detection and management such as reorientation and early mobility), and family
caregivers’ communication with healthcare providers (Pabón-Martínez, Rodríguez-Pulido,
and Henao-Castaño, 2022). Additionally, a randomized controlled clinical trial examined
the effectiveness of family-structured visits and communication in reducing the incidence
of delirium in patients in cardiovascular surgery ICUs (Eghbali-Babadi, Shokrollahi, and
Mehrabi, 2017). Family caregivers in the intervention group were allowed to visit their
patients after receiving delirium education a day before the patient’s surgery. Families were
asked to provide their patients with glasses or hearing aid devices; hold their patient’s
hands; reorient their patients on location, date, and time; and bring their patient’s personal
items from home during the structured visits. Family caregivers in the control group
were allowed to visit their patients without receiving structured visits and communication
information. The study found that the incidence of delirium was significantly reduced in
the intervention group (n = 34) from 11.76% on the second day and 8.83% on the third day
compared to the control group (n = 34) that was 23.53% on the second day and 20.58% on
the third day, i.e., (p = 0.04) and (p = 0.03), respectively (Eghbali-Babadi, Shokrollahi, and
Mehrabi, 2017).
Despite increased efforts to support family involvement in delirium management,
family caregivers still can be vulnerable to psychological distress and negative emotions
from witnessing a delirium episode. Studies have indicated that family caregivers report
distress, uncertainty, anxiety, depression, fear, and concern related to delirium in the ICU.
Several factors have been associated with family caregivers experiencing these negative
psychological outcomes, such as delirium symptom characteristics, lack of information on
delirium (characteristics, causes, prognosis, consequences, and future recovery), misunderstanding of delirium, and lack of effective communication and care from healthcare
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providers (Boehm et al., 2021; Haji Assa, Wicks, and Umberger, 2021). The negative psychological outcomes of ICU delirium on family caregivers and the factors associated with
generating these outcomes could be explained within the concept of uncertainty in illness.
The uncertainty in illness domains, i.e., ambiguity, lack of clarity, lack of information,
and unpredictability of illness (M. H. Mishel, 1981), facilitate the understanding of the
whole phenomenon related to the impact of ICU delirium on family caregivers’ health and
well-being.
Family caregivers encounter several stressors due to the patients’ ICU admission
and severity of illness as well as the stressful ICU environment, all of which can affect their
physical and psychological health and well-being (Pabón-Martínez, Rodríguez-Pulido, and
Henao-Castaño, 2022). Family caregivers’ uncertainty about their patients’ critical illness in
the ICU (Kang, Cho, and Choi, 2020), in addition to the possibility of uncertainty related to
ICU delirium, may exacerbate the burden on family caregivers during the ICU stay and
after hospital discharge.

1.2

Purpose

Maintaining the psychological health of family caregivers is crucial to enhance family
caregivers’ participation in delirium care in the ICU. Therefore, the primary purpose of
this dissertation research was to provide an in-depth understanding of the psychological
impact of delirium on family caregivers’ health in ICUs through understanding the concept
of uncertainty and examining the relationship between uncertainty associated with ICU
delirium and psychological health outcomes.

1.3
1.3.1

Aims
Aim One

Conduct a comprehensive integrative review to describe the impact of delirium on the
needs of family caregivers of patients in ICUs. This review was published in the American
Journal of Critical Care (Haji Assa, Wicks, and Umberger, 2021), and identified common
psychological symptoms reported by family caregivers of patients with ICU delirium and
the need for informational and emotional support from healthcare providers and effective
communication (Chapter 2).

1.3.2

Aim Two

Explicate the concept of uncertainty of a patient’s illness among family caregivers. This
project was published in Nursing Forum (Haji Assa and Umberger, 2021). Walker and Avant
(2019) framework was applied to identify the attributes, antecedents, and consequences of
family caregivers’ uncertainty of the patient’s illness (Chapter 3).
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Aim Three

Conduct a descriptive correlational study to examine the relationship between ICU delirium,
uncertainty, and family caregiver psychological distress as an indicator of psychological
health. The study findings supported the theoretical framework’s assumption of a positive linear relationship between uncertainty and psychological outcomes among family
caregivers of patients with delirium in the ICU (Chapter 4).

1.4
1.4.1

Definitions of Major Concepts
Intensive Care Unit Delirium

Intensive care unit delirium comprises an acute disturbance in attention and cognition that
develops over a short period of time and fluctuates over time (Association, 2013).

1.4.2

Family Caregivers

Family caregivers are defined as informal caregivers who provide assistance to their adult
significant others with medical conditions, including partners, relatives, or neighbors who
live with or without them (Alliance, n.d.). In this dissertation, family caregivers are informal,
unpaid caregivers such as spouses, siblings, parents, children, or friends who stayed with,
visited, or provided care for their patients in the ICU.

1.4.3

Family Caregiver Uncertainty

Uncertainty is a cognitive state or perception generated when the person is in doubt or unable to assign meaning or predict the outcomes of an illness-related event (Merle H. Mishel,
1988). Uncertainty among family caregivers is defined as the family caregivers’ perception
of the inability to process information regarding the patient’s illness trajectory during caregiving (Haji Assa and Umberger, 2021). In this dissertation, family caregivers’ uncertainty
was related to their experience of the ambiguity, lack of clarity, lack of information, and
unpredictability associated with ICU delirium.

1.4.4

Family Caregiver Psychological Distress

Psychological distress is emotional discomfort in response to a stressful event perceived by
the person that results in temporary or permanent harm (Ridner, 2004). In this dissertation,
family caregivers’ psychological distress related to the uncertainty of ICU delirium is
defined as one of the negative outcomes generated when family caregivers appraise the
uncertainty of delirium episodes as danger.
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Philosophical Underpinnings and Theoretical Framework

There are four primary patterns/ways of knowing identified by Barbara Carper (1978)
that structure nursing knowledge: empirics (the science of nursing), aesthetics (the art of
nursing), ethics (the moral component of nursing), and personal (the self/other component
in nursing) knowing. In this dissertation, the empirical way of knowing was applied using
scientific methods to describe the phenomenon of ICU delirium among family caregivers,
explain the relationships among ICU delirium, uncertainty, and psychological health variables, as well as predict the effect of uncertainty associated with ICU delirium on the family
caregivers’ psychological distress.
Thus, this dissertation was described within a positivism philosophical paradigm
that aimed to derive scientific knowledge through discovering evidence using empirical
measurements. Positivism relies on scientific methods to fill the gap in the literature as
well as test and verify ideas to create evidence and knowledge (Godfrey-Smith, 2003, p. 20).
Overall, positivism in research is structured based on the hypotheticodeductive model
of science that reviews existing knowledge and theories from the literature to develop
hypotheses and design the study process for data collection and analysis in order to verify
theories and generate new hypotheses for future studies (Park, Konge, and Artino, 2020).
The positivism paradigm of this dissertation was discussed through ontological,
epistemological, and methodological philosophical perspectives as well as methods. Figure
1.1 shows the interrelationship between the processes of building up this detestation based
on the positivism paradigm that provided a logical overview of the entire dissertation.
Understanding the research paradigm within the philosophical perspectives ensures the appropriateness of choosing the research methodology/methods and supports the credibility
of research outcomes (Creswell and Plano Clark, 2018, pp. 34–35).

1.5.1

Positivism and Ontological Perspective

The research process starts with ontology to understand the existing reality or nature of
reality in order to clarify how reality is constructed and seen as well as how things work
(Creswell and Plano Clark, 2018, p. 38). Positivism in ontology is the ontological perspective
of naïve realism that regardless of the researcher’s perspectives, there is a single reality to
any research phenomena that can be understood, identified, and measured using the same
research methodology/methods for data collection and analysis (Park, Konge, and Artino,
2020; Singh, 2019).
Applying the ontological perspective of positivism in this dissertation, we have
conducted an integrative review of phenomena of the psychological impact of delirium on
and needs of family caregivers regarding delirium (Chapter 2) as well as a concept analysis
of the uncertainty of the patient’s illness among family caregivers (Chapter 3). We aimed
to comprehensively review the literature to understand the existing knowledge about the
main variables of the phenomena of interest: ICU delirium, family caregivers, psychological
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Figure 1.1: Philosophical Underpinnings and Theoretical Framework.

impact, needs, and uncertainty in order to synthesize the basic knowledge and identify the
gap in knowledge that informed the conduction of the research study (Chapter 4).

1.5.2

Positivism and Epistemological Perspective

Epistemology concerns how we can know reality to understand how knowledge can
be developed, acquired, and transferred, taking into the consideration of what is the
relationship between the researchers and the research subjects (Creswell and Plano Clark,
2018; Park, Konge, and Artino, 2020, p. 38). Positivism as used here is the epistemological
perspective of objectivism that knowledge is acquired through scientific methods and
developed objectively. The separation of the research subjects from the researchers allows
the gaining of absolute knowledge about reality. Thus, knowledge is independent of
researchers (Park, Konge, and Artino, 2020; Singh, 2019). Moreover, positivism in research
aims to explore correlational or causal relationships between concepts to facilitate the
explanation or prediction of the phenomena (Park, Konge, and Artino, 2020).
Applying the epistemological perspective of positivism in this dissertation, we
conducted a quantitative research study after reviewing the literature and identifying gaps
in knowledge to develop and test the study’s hypothesis (i.e., hypotheticodeductive lens)
(Park, Konge, and Artino, 2020). This research study (Chapter 4) aimed to examine the
relationship between uncertainty and psychological distress among family caregivers of
patients with ICU delirium. The findings of this study were developed objectively, reflected
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the absolute reality, and contributed to the development of evidence-based knowledge of
the phenomena of interest.

1.5.3

Positivism and Methodological Perspective

Methodology reflects the scientific approach or process used to acquire or develop knowledge (Creswell and Plano Clark, 2018, p. 38). Methodology relies on the selected paradigm—
as well as the underlying assumptions of what is the existing reality (ontology) and how
to know about the reality (epistemology)—and informs the selection of the appropriate
procedures (methods) to test a theory or study the correlational or causal relationships
between concepts. Methodology in positivism has a deductive approach to testing a priori
theory through conducting quantitative research using different designs such as correlational, causal, comparative, quasi-experimental, and randomized control trials research
(Park, Konge, and Artino, 2020; Singh, 2019).
In this dissertation, we have applied different methodologies based on the purpose
of each project. For the integrative review project (Chapter 2), the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) was applied to identify relevant
studies, screen and remove duplicate studies, exclude irrelevant studies, evaluate the
studies, and include eligible studies. The PRISMA framework is an evidence-based set
of items for reporting evidence that allows for transparency in the reviewing process and
critical appraisal of the existing evidence, which contributes to the quality of evidence
(Moher et al., 2009). Walker and Avant (2019) framework guided the analysis of the concept
of the uncertainty among family caregivers (Chapter 3). The framework consists of eight
steps: (1) identifying the concept; (2) determining the purposes; (3) identifying the uses
of the concept; (4) clarifying attributes; (5) constructing a model case; (6) constructing
other cases; (7) clarifying the antecedents and consequences; and (8) defining the empirical
referents (Walker and Avant, 2019, p. 170). This analysis facilitated the understanding of
the antecedents, attributes, and consequences of the uncertainty concept. Concept analysis
is useful to understand the structure and functions of the concept to better describe a
phenomenon in measurable and communicable ways (Walker and Avant, 2019, p. 168).
Finally, we conducted a quantitative correlational research study (Chapter 4) guided
by a theoretical framework based on Mishel’s Uncertainty in Illness Theory (UIT). Uncertainty in illness was first explored by Merle H. Mishel (1988) to further articulate uncertainty
situations: ambiguity, lack of clarity, lack of information, and unpredictability of illness. The
UIT consists of four major components: stimuli frame, uncertainty, coping with uncertainty,
and adaptation to the illness. Stimuli frame is an antecedent encountered by the person.
Three components describing the structure of the stimuli, i.e., symptom pattern, event
familiarity, and event congruence, are considered predictors of uncertainty. Uncertainty is a
cognitive state or perception generated when the person is unable to understand the meaning of or predict the outcomes of an illness-related event. Coping is composed of mental
and physical actions used to react to or manage the uncertainty-related illness. Adaptation
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is a biopsychological and behavioral process of adjusting to a new life or achieving a new
balance. Adaption to the illness is achieved when coping strategies are effectively applied
by the person. The UIT suggests a linear relationship among all major concepts moving
from the stimuli frame that generates uncertainty toward adaptation (Merle H. Mishel,
1988). In this dissertation, we only examined the linear relationship between the uncertainty
of ICU delirium and the physiological distress among family caregivers of patients with
delirium in the ICU.

1.5.4

Positivism and Methods

Methods are the procedures used for data collection and analysis that can be chosen
based on the selected methodological approaches to achieve research aims or answer the
research questions. Methods in positivism include questionnaires, surveys, observations,
experiments, and tests (Singh, 2019). In this dissertation, we used different methods based
on the purpose of each project. Data were collected and synthesized from the literature as
the primary source for generating evidence in the integrative review and concept analysis
projects (Chapters 2 & 3). These two projects adhered to the guidelines and procedures
set by PRISMA as well as the other concept analysis framework. For the research study
(Chapters 4), data were collected from surveys that consisted of several valid and reliable
instruments to measure the main concepts of the study. Data were then analyzed and
interpreted using suitable statistical analysis tests and inference.

1.6

Significance

Patients with ICU delirium can experience long-term physical, mental, and cognitive
problems after hospital discharge, with this experience being named post-intensive care
syndrome (PICS). Thus, the role of family caregivers should be extended, as patients necessitate continuous home care after hospital discharge. The negative psychological impact of
ICU delirium on family caregivers during the ICU stay, in addition to their constant caregiving after hospital discharge, can increase their burden and generate additional physical
and psychological problems, an experience that has been identified as post-intensive care
syndrome–family (PICS-F) (Inoue et al., 2019).
Approximately 53 million caregivers are in the U.S., a number that has increased by
about 9.5 million from 2015 to 2020, who provide unpaid care for their families (89%) as
well as friends and neighbors (10%). Providing unpaid care has generated more physical,
emotional, and financial strain on family caregivers compared to five years ago (National
Alliance for Caregiving and American Association of Retired Persons, 2020). These enormous burdens of caregiving on a family member can affect the entire family’s health and
well-being and jeopardize public health and economic outcomes.
Therefore, findings from these three projects will enhance critical care nurses’ awareness of uncertainty and its psychological consequences experienced by family caregivers

Chapter 1. Introduction

12

when witnessing ICU delirium. Also, our findings will inform nurses on how to expand
the knowledge needed to assist others in providing family-centered care. Nursing interventions can be provided either to reduce and manage the uncertainty of ICU delirium
or to alleviate and mitigate the negative psychological outcomes of the uncertainty of
ICU delirium. Early identification and addressing of the possible negative psychological
outcomes experienced by family caregivers regarding ICU delirium will minimize their
future burden of caregiving.
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Chapter 2
Family Caregiver Experience of Patients with Delirium
in Critical Care Units: A State of the Science
Integrative Review1

2.1

Introduction

More than 5.7 million adults are annually admitted to intensive care units (ICUs) in the
United States (US). Because of the stressful ICU environment and the severity of patients’
illness, patients in the ICU are at risk of developing physical disabilities and cognitive
disabilities such as delirium (Critical Care Medicine, n.d.[a]). Delirium can affect both
ventilated adult patients (50%-80%) as well as those with less severe illness (20%-50%)
(Critical Care Medicine, n.d.[b]). Delirium is an acute brain dysfunction characterized by
a sudden onset of mental status fluctuations or changes, inattention, with disorganized
thinking or altered level of consciousness that develops over a short period of time (Bohart,
Merete Møller, and Forsyth Herling, 2019). Delirium is classified into three subtypes:
hyperactive, hypoactive, and mixed (Hayhurst, Pratik P. Pandharipande, and Hughes,
2016).
ICU delirium remains under-recognized (Arumugam et al., 2017). The Confusion
Assessment Method for the Intensive Care Unit (CAM-ICU) and the Intensive Care Delirium Screening Checklist (ICDSC) are the most valid and reliable tools available to assess
delirium for critically ill patients (Gélinas et al., 2018). Delirium is associated with negative patient outcomes such as prolonged dependence on mechanical ventilation, increased
mortality, and long-term cognitive dysfunction (Arumugam et al., 2017). Consequently,
these outcomes impact hospital outcomes by increasing lengths of stay and costs of care
(Arumugam et al., 2017).
1 Haji

Assa A, Wicks MN, Umberger RA. Family caregivers’ experience of patients with delirium in critical
care units: A state-of-the-science integrative review. Am J Crit Care. 2021;30:471-478. ©2021 by AACN. All rights
reserved. Used with permission. Figure: PRISMA Flow Diagram of Study Inclusion and Exclusion Process.
Adapted with open access permission. David Moher et al. (2009). “Preferred reporting items for systematic
reviews and meta-analyses: The PRISMA statement”. In: PLoS Medicine 6.7, e1000097. ISSN: 1549-1676. DOI:
10.1371/journal.pmed.1000097. URL: https://dx.plos.org/10.1371/journal.pmed.1000097.
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Fortunately, delirium is preventable and often a reversible disorder (Hayhurst, Pratik
P. Pandharipande, and Hughes, 2016). A national initiative promotes the implementation
of an evidence-based multicomponent intervention called the ABCDE bundle (A: Assess,
prevent, and manage pain, B: Both spontaneous awakening and spontaneous breathing
trials, C: Choice of analgesia and sedation, D: Delirium- assess, prevent and manage, and E:
Early mobility and exercise). The F component for family engagement and empowerment
has been recently added (Devlin et al., 2018; E. Wesley Ely, 2017).
Families are encouraged to be involved in delirium management in the ICU (Krewulak, Sept, et al., 2019; Martinez et al., 2012). Families can reorient, emotionally support,
and provide patients with personal sensory devices (e.g., glasses and hearing aids) and
familiar/favorite items (Martinez et al., 2012). However, delirium as a sudden cognitive
and behavioral changes can be traumatic and stressful for family caregivers. Family caregivers often experience severe distress related to delirium more than patients and nurses
(Jayaswal et al., 2018; Martins et al., 2018). After ICU discharge, survivors may suffer from
cognitive or physical disability, which requires support from family caregivers to fulfill
their needs (E. Wesley Ely, 2017). Approximately 40% of ICU survivors experience delirium
three months after hospital discharge; this presence of delirium likely increases the family
caregiving burden experienced that may impact the family’s mental health for an extended
period (P. Pandharipande et al., 2013).
Despite efforts to advocate for improving the caregivers’ quality of life, there is a
gap in the literature regarding family caregivers’ experience of ICU delirium exposure. For
a family caregiver to actively participate in delirium management, healthcare providers
should address issues comprehensively related to the potential stressors that could impact
the family caregiver’s mental health. Therefore, this integrative review aimed to examine
the impact of delirium on and needs of family caregivers of patients with delirium in the
ICU. Understanding the experience of family caregivers interacting with ICU delirium
as a stressor will expand the knowledge that informs nursing practice. Furthermore, this
knowledge will help critical care nurses to acknowledge the family’s mental health and
needs and inform interventions and, ultimately, evidence-based guidelines to provide
family-centered care in ICUs.

2.2
2.2.1

Methods
Search Strategy

The first author conducted a comprehensive review to describe the impact of delirium on
and needs of family caregivers of patients in ICUs. This review was guided by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) to identify relevant
studies, screen and remove duplicate studies, exclude irrelevant studies, and include eligible
studies (Figure 2.1) (Moher et al., 2009).
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Figure 2.1: PRISMA Flow Diagram of Study Inclusion and Exclusion
Process. Adapted with open access permission. David Moher et al. (2009).
“Preferred reporting items for systematic reviews and meta-analyses: The
PRISMA statement”. In: PLoS Medicine 6.7, e1000097. ISSN: 1549-1676. DOI:
10.1371/journal.pmed.1000097. URL:
https://dx.plos.org/10.1371/journal.pmed.1000097.
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Information Sources

A search was conducted between 2000 and 2020 using PubMed, CINAHL, and Scopus
databases. We used the following combinations of the keywords: intensive care unit AND
delirium AND family AND caregiver AND impact AND needs. Delirium in the ICU indicates
the development of acute brain dysfunction during patients’ ICU stay. Family caregivers
are informal, unpaid caregivers such as spouses, siblings, parents, children, or friends who
stayed with or visited patients. Impacts are psychological, including distress, depression,
and anxiety. Needs are categorized as informational support, healthcare providers’ support,
and effective communication.

2.2.3

Study Selection Criteria

We searched both experimental and nonexperimental studies written in English and published in peer-reviewed journals. We included studies that were conducted with adult
family caregivers of adult patients who acquired delirium in ICU. We only included studies
that identified the psychological impacts of ICU delirium on family caregivers and family caregivers’ needs related to ICU delirium. Delirium-specific units were also included
because of the limited number of studies conducted in ICUs. One study used the term
acute confusional state instead of delirium (Stenwall et al., 2008); we included that study. We
excluded studies that were not focused on family experience with ICU delirium and did
not occur in adult critical care settings. Additional studies were identified and included
after reviewing the reference list of the final included articles.

2.2.4

Data Extraction

The initial search results yielded 210 findings. One hundred ninety studies were included
after duplication removal based on the articles’ titles and abstracts. One hundred sixtyeight studies conducted with different populations and in non-ICU settings were excluded.
Twenty-two studies were evaluated for the relation of ICU delirium to the psychological
impacts and needs of family caregivers, and 15 studies were excluded.
Data was extracted and organized into tables. Table 2.1 and Table 2.2 summarize
study details—including authors, country, publication year, study purpose and aim, study
design and methods—and delirium-related outcomes. We analyzed the studies’ contents
and identified two themes: the impact of ICU delirium on family caregiver and family
caregivers’ needs associated with ICU delirium, that were summarized in (Table 2.3).

2.2.5

Critical Appraisal

Each eligible study was appraised utilizing the evaluation checklists of the Standard Quality
Assessment Criteria for Evaluating Primary Research Papers (QualSyst) tool. The quantitative study’s checklist consists of 14 criteria and the qualitative study’s checklist consists of
10 criteria. Each checklist has a scoring system that evaluates the appropriateness of the
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Table 2.1: Summary of the Reviewed Studies.
Method and Design
Author (Year)
(Bohart, Merete Møller, and Forsyth Herling, 2019)

Country
Denmark

(Fumis et al., 2015)

Brazil

(Jayaswal et al., 2018)

India

(Martins et al., 2018)

Portugal

United States
of America

(Russ et al., 2019)

Purpose and Aim
Explore relatives’ experiences
of delirium in critically ill patients
Evaluate satisfaction and symptoms
of anxiety and depression in family
members in an open-visitation ICU
Explore level of distress related to
delirium recall
Explore relation between motoric
subtypes of delirium and level of distress
Analyze level of distress caused by
delirium in patients’ family and their nurses
Identify factors associated with
psychological distress in families of older
adult inpatients in intermediate care units
Explore experiences of patients with
delirium and of their caregivers from
multiple perspectives
Develop tools to enhance caregiver
education about delirium and facilitate their
involvement in detecting and responding to
signs of delirium

(Stenwall et al., 2008)

Sweden

Understand the lived experience
of close relatives encountering older
persons with acute confusional state

(Toye et al., 2014)

Australia

Describe families’ experiences,
understanding of delirium, delirium care,
and support needs

QualSyst
Summary
Score%

Research Type/Design

90

Qualitative semistructured interview
study with a phenomenologic approach

General medical/surgical level II
ICU; 11 Relatives

91

Prospective study
(2 years)

Medical/surgical ICUs in a tertiary
hospital; 471 Families

64

Nonexperimental prospective study
(6 months)

Medical ICU of a tertiary care
teaching hospital; 88 Primary
caregivers

86

Prospective pilot study
(4 months)

Two intermediate care units in an
intensive care medicine service in
a university hospital; 32 Families

Experience-based design method:
a mixed-methods process using
observations, interviews, and
questionnaires

Hospital units with known high
incidence of delirium, including
critical care units and acute care
floors in a tertiary care hospital;
4 Families/caregivers

Quant: 59
Qual: 80

90

Descriptive phenomenologic
research approach

Quant: 68
Qual: 90

Descriptive mixed-methods
semistructured interviews—
thematic analysis

Sample/Settings

One ward specializes in caring for
older people with ACS; second
specializes in orthopedic surgery;
10 Close relatives
Delirium-specific unit in a tertiary
hospital; Questionnaire= 17
Family caregivers; Interviews=
12 Family caregiver

QualSyst summary score = Standard Quality Assessment Criteria for Evaluating Primary Research Papers; ACS = Acute Confusional State.

Table 2.2: Summary of the Reviewed Studies with Delirium Results.
Author (Year)

Instruments

(Bohart, Merete Møller, and Forsyth Herling, 2019)

CAM-ICU

(Fumis et al., 2015)

CAM-ICU

(Jayaswal et al., 2018)

CAM-ICU
and RASS

(Martins et al., 2018)

CAM

(Russ et al., 2019)

NA

(Stenwall et al., 2008)

NA

(Toye et al., 2014)

NA

Outcomes (Findings) Related to Delirium
Delirium measured within first 48 h of patient admission to ICU for positive
results as an inclusion criterion for relatives
Delirium subtypes, duration, and results not reported
Delirium not measured as a main outcome
Delirium result reported: CAM-ICU: 96 of 471 patients (20%) had delirium
Delirium subtypes and duration not reported
Delirium measured within 24 h of patient’s admission into ICU
for positive results as an inclusion criterion for caregivers
Delirium result reported: CAM-ICU: 88 of 280 patients (31%) had delirium
Delirium lasted for 4.15 d (SD 3.06 d)
ICU hospitalization was significantly longer for patients with delirium
(t = 4.23; 95% CI, 1.778-4.919; P <.001)
Mortality rate was significantly greater for patients with delirium
(χ2 = 6.9; P = .009)
RASS: 49 (56%) hypoactive, 30 (34%) hyperactive, and 9 (10%) mixed delirium
Delirium measured within first 24 h of admission
CAM: 12 of 42 patients (28.6%) had delirium
Delirium subtypes and duration not reported
Delirium subtypes, duration, and result not reported
Acute confusional state defined as delirium
Delirium subtypes, duration, and result not reported
Delirium subtypes, duration, and result not reported

CAM-ICU = Confusion Assessment Method for the Intensive Care Unit; RASS = Richmond Agitation-Sedation Scale; CAM = Confusion Assessment
Method; NA = Not Applicable.
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Table 2.3: Summary of the Reviewed Studies with Delirium Impact and
Needs Results.
Impact of Delirium on Family Caregivers

Delirium-Related Needs of Family Caregivers

Distress, anxiety, depression, dissatisfaction,
worrying, concerns, shock, fear, uncertainty,
insecurity, mistrust, and grief, and anger

Informational support
Emotional support from healthcare professionals
Effective communication

study questions, objectives, and design, and evaluates the methodological bias regrading
sampling strategy, sample size, data collection, data analysis, and results (Kmet et al., 2004).
The studies’ level of evidence was rated according to the Johns Hopkins Nursing EvidenceBased Practice Levels of Evidence: level I for experimental study/Randomized Controlled
Trial (RCT) or meta-analysis of RCTs, level II for a quasi-experimental study, and level III
for a non-experimental study, qualitative study, or metasynthesis (Dang et al., 2018).

2.3
2.3.1

Results
Search Outcome

We included seven nonexperimental studies—three quantitative, two qualitative, and two
mixed-methods studies—to synthesize evidence related to the family caregivers’ experience
of delirium in the ICU (Table 2.1). (Bohart, Merete Møller, and Forsyth Herling, 2019;
Fumis et al., 2015; Jayaswal et al., 2018; Martins et al., 2018; Russ et al., 2019; Stenwall
et al., 2008; Toye et al., 2014). Only one study was conducted in the US, while other studies
were conducted in Denmark, Brazil, India, Portugal, Sweden, and Australia. The included
studies met the critical appraisal criteria and scored between 74% and the qualitative studies,
88% for quantitative and qualitative studies, respectively. All studies’ evidence level was
III. Significant limitations were identified, such as insufficient description of participants
and study design, small sample size, convenience sampling, a single setting, and a lack of
controlling for some confounding factors such as the patient’s severity of illness. These
limitations likely reduced the generalizability of the results and created confounding bias
that could affect the validity of the association between the exposure variable and outcomes.

2.3.2

Family Caregiver Characteristics

The total number of participants was 633. Two studies did not report the family caregivers’
characteristics (Jayaswal et al., 2018; Toye et al., 2014). Four hundred and ninety-six of 633
family caregivers’ mean age was approximately 59 years old; 85% of them were female.
Family caregivers’ relationships to the patients were classified as spouses, adult children,
and other types at 48%, 50%, and 2%, respectively. Only three studies reported the level
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of education for family caregivers, with most reporting higher education and high school
education (Martins et al., 2018; Russ et al., 2019; Toye et al., 2014). Other characteristics
reported included describing the participants as close relatives or friends. One study
excluded family caregivers who had a medical history or reported medical treatment for
psychiatric problems (Russ et al., 2019).

2.3.3

Patients with Delirium in ICU Outcome

Four studies measured delirium in ICU patients using the Confusion Assessment Method
(CAM) and CAM for the ICU(CAM-ICU) tools (Bohart, Merete Møller, and Forsyth Herling,
2019; Fumis et al., 2015; Jayaswal et al., 2018; Martins et al., 2018). CAM and CAM-ICU
are widely tested and validated with high sensitivity, 47% to 100%, and specificity, 81% to
100% (Gélinas et al., 2018). One hundred ninety-six of 793 (25%) screened patients were
diagnosed with delirium (Table 2.2).

2.3.4

Family Caregivers Experience of Delirium in ICU Outcome

Theme one: Impact of ICU delirium on family caregiver
Findings from the seven studies collectively indicated that family caregivers experienced
adverse outcomes related to ICU delirium (e.g., distress, anxiety, depression, anger, shock,
uncertainty, dissatisfaction) (Table 2.3). The quantitative studies used the following instruments to quantify the psychological impacts of ICU delirium: Delirium Experience
Questionnaire (DEQ), Kessler Psychological Distress Scale (K10), Family Confusion Assessment Method (FAM-ICU), Hospital Anxiety and Depression Scale (HADS), and Critical
Care Family Needs Inventory (CCFNI) (Fumis et al., 2015; Jayaswal et al., 2018; Martins
et al., 2018). All the instruments used were valid. Two studies used the DEQ to assess
the family caregivers’ level of distress related to patient delirium (Jayaswal et al., 2018;
Martins et al., 2018). One significant association between age and level of distress related to
delirium was found; younger family caregivers reported higher distress than older family
caregivers (p-value= 0.031) (Martins et al., 2018). Distress was also measured by FAM CAM
and K10. Family caregivers reported more distress with excess drowsiness in patients with
delirium, which was reported by FAM CAM. Using the K10, family caregivers reported high
psychological distress related to ICU delirium compared to family caregivers of patients
without delirium (p-value = 0.002). (Martins et al., 2018).
Researchers from one study used the HADS instrument to assess the correlation
of delirium with anxiety and depression experienced by family caregivers (Fumis et al.,
2015). Twenty-two percent of 159 family caregivers had anxiety. In comparison, 21% of
82 family caregivers had depression. This study measured family caregivers’ satisfaction
related to delirium in ICU, using the CCFNI. Twenty-four percent of 21 family caregivers
were dissatisfied concerning delirium in the ICU (Fumis et al., 2015).
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Two qualitative studies provided more in-depth information about the family caregivers’ experience of ICU delirium by conducting open-ended, semi-structured interviews,
utilizing a phenomenological approach (Bohart, Merete Møller, and Forsyth Herling, 2019;
Stenwall et al., 2008). Both studies strived to achieve phenomenological reduction to ensure
rigor and trustworthiness. Significantly, witnessing delirium symptoms in ICU patients
was associated with psychological symptoms such as worrying, concern, shock, and fear
among family caregivers. Also, family caregivers expressed the inability to recognize
delirium and feelings of uncertainty about the prognosis and consequences of it. Further,
family caregivers experienced insecurity, mistrust, and grief associated with the inability to
communicate with their loved ones. Some family caregivers attempted to cope with their
exposure to delirium symptoms, by putting aside their feelings to support their patients
(Bohart, Merete Møller, and Forsyth Herling, 2019; Stenwall et al., 2008).
Two mixed methods studies revealed that delirium episodes were associated with
negative psychological impacts such as anxiety and distress, depression, anger, and concerns
(Russ et al., 2019; Toye et al., 2014). The main causes of the family caregivers’ negative
feelings were sudden changes in patient status, lack of knowledge concerning delirium,
and lack of communication with healthcare providers. However, some family caregivers
who received informational and emotional support expressed positive feelings of being
respected, involved, and valued.
Theme two: Family caregivers’ needs related to ICU delirium
The qualitative and mixed methods studies reported the needs of family caregivers related
to ICU delirium (Bohart, Merete Møller, and Forsyth Herling, 2019; Russ et al., 2019;
Stenwall et al., 2008; Toye et al., 2014). Investigators classified family caregivers’ needs
into three categories: informational support, healthcare provider emotional support, and
effective communication (Table 2.3). In the qualitative studies, family caregivers expressed
a lack of knowledge about delirium and its symptoms, causes, and treatment. Some family
caregivers misunderstood delirium and described it as a natural reaction to the critical
illness or associated it with alcohol withdrawal. Some family caregivers discussed the need
to express their feelings about delirium and have effective communication with healthcare
providers (Bohart, Merete Møller, and Forsyth Herling, 2019; Stenwall et al., 2008). In the
mixed methods studies, family caregivers were informed of the need to be prepared for
the possibility of their patients having delirium. Moreover, family caregivers expressed
the need to access different resources to obtain emotional and informational support (Russ
et al., 2019; Toye et al., 2014).

2.4

Discussion

This integrative review is among the first to synthesize available knowledge regarding
ICU delirium. Findings revealed that almost all the impacts of ICU delirium on family
caregivers were psychological impacts that often reflected distress (Bohart, Merete Møller,
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and Forsyth Herling, 2019; Fumis et al., 2015; Jayaswal et al., 2018; Martins et al., 2018;
Russ et al., 2019; Stenwall et al., 2008; Toye et al., 2014). Thus, current study results,
which focused on the psychological impacts of ICU delirium on family caregivers, were
consistent with a systematic review that measured the experience of family caregivers whose
terminally ill patients experienced delirium in palliative care settings (Finucane et al., 2017).
The systematic review, included experimental and nonexperimental studies with low and
moderately low risk of bias, found that family caregivers experienced generalized distress
and negative emotions related to delirium, such as anxiety, fear, anger, uncertainty, sadness,
and disappointment. Significantly, findings suggested that caregivers had substantially
more distress than patients with delirium, which aligns with the results of one of the
included studies in this review (Jayaswal et al., 2018). The experience of distress suggests
that family caregivers need more attention to address all issues related to delirium.
A scoping review found that caregivers experienced high anxiety due to the uncertainty of the unpredicted events during the patients’ ICU stay (Scott, Thomson, and
Shepherd, 2019). Lack of effective communication and information was linked to the caregivers’ anxiety and uncertainty. The psychological impact of the patient’s ICU stay on
their family caregivers suggests that the ICU environment and the patients’ critical illness
are risk factors for developing negative emotions. Delirium could aggravate the family
caregivers’ mental status and increase their burden. Furthermore, our review found that
family caregivers expressed the need for informational support, emotional support, and
effective communication. The needs reported by family caregivers of patients experiencing
delirium in ICU and palliative care settings were remarkably similar (Finucane et al., 2017).
Based on this review’s findings, most family caregivers explained that their psychosocial symptoms were related to delirium characteristics such as rapid unexpected
cognitive and behavioral changes observed in their patients. Therefore, ICU delirium can be
considered a stressor that the family caregivers were exposed to and interacted with during
a family member’s critical illness. As mentioned in the results, most of family caregivers in
this integrative review expressed negative emotions. However, some family caregivers had
positive emotions related to being informed about ICU delirium and supported by healthcare providers. Family caregivers who were able to cope more adequately experienced less
distress (Russ et al., 2019; Toye et al., 2014). This suggests that prevention interventions
can reduce the severity of the psychological impacts experienced by family caregivers.
Indeed, prevention interventions can also protect family caregivers’ mental health after
their exposure to the stressors through ongoing communication and support.
This integrative review has some limitation. Few studies examined the association
between family caregivers’ demographics and the impacts of ICU delirium. One study
found that younger caregivers reported greater distress than older caregivers (Martins et al.,
2018). The scoping review findings indicated that female and less educated caregivers
experienced more anxiety associated with the patients’ ICU stay (Scott, Thomson, and
Shepherd, 2019). Although the included studies were conducted in different countries,
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findings of this review did not reflect the demographic and socio-cultural perspective
associated with the family caregivers’ reactions to the stressor. These findings suggest the
importance of considering the caregivers’ socio-demographics that could predict those at
high risk for psychological impacts when exposed to delirium.
Moreover, our results did not reflect the type of delirium that causes more psychosocial impacts on family caregivers. The characteristics of hyperactive delirium, such as
agitation, restlessness, and emotional changes, are more visible and more easily recognized
than hypoactive delirium, which is characterized as a lack of responsiveness, apathy, and
withdrawal. Information about the impacts of the delirium subtypes can help nurses differentiate which family caregivers need immediate interventions. Furthermore, the findings
did not identify what level of nursing prevention interventions were provided to family
caregivers who experienced positive emotions while interacting with ICU delirium.
Additional studies are needed to develop, implement, and evaluate nursing interventions to reduce or prevent the impacts of ICU delirium on family caregivers. It is also
crucial to consider the family caregivers’ demographic and socio-cultural background and
medical history. Some studies excluded family with mental health problems. These conditions could moderate the experience of adverse reactions to ICU delirium. Further studies
could investigate and predict the characteristics of high-risk family caregivers developing
psychological symptoms when exposed to ICU delirium and explore whether specific types
of delirium cause more psychological impacts and needs than others.

2.5

Conclusions

Family caregivers could be a significant resource to identify and manage delirium in ICUs.
Therefore, family caregivers’ health is crucial to ensure the effectiveness of family engagement in delirium management in ICUs. Expanding nurses’ knowledge about family
caregivers’ experience of ICU delirium can help develop policies to guide nursing practice.
Recognizing the need to support family caregivers is essential to provide family-centered
care. Advocating for family caregivers’ health requires an effective interdisciplinary collaboration to support the health of family caregivers, their patients, and the community.
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Chapter 3
A Concept Analysis of Family Caregivers’ Uncertainty
of Patient’s Illness1

3.1

Introduction and Background

Uncertainty is a concept well known in social sciences, as it appears in sociology, psychology,
and economics. The uses of the uncertainty concept vary and depend on the research
discipline, perspectives, methods, and theoretical assumptions. Overall, the literature has
pointed to uncertainty as a cognitive state of lacking or limited knowledge that is essential
in making decisions in daily life (Wakeham, 2015).
The concept of uncertainty in the context of illness was first explored by Mishel
(Merle H. Mishel, 1988) when she developed the Uncertainty in Illness Theory (UIT), a
middle-range nursing theory. Since then, the concept of uncertainty in illness has been
widely used in healthcare and nursing literature (Bailey and Stewart, 2014). Merle H. Mishel
(1988) discussed uncertainty in illness from both theoretical and empirical perspectives
and noted that the patient’s illness characteristics are considered stimuli that generate
uncertainty if the person has minimum cognitive capabilities or has not received structured
support (Merle H. Mishel, 1988). Uncertainty situations comprise of the ambiguity of
the illness state, the complexity of treatment and care, the lack of information about the
diagnosis and seriousness of the illness, and the unpredictability of a disease prognosis.
Uncertainty in illness can affect the patient’s physical and psychological health if the patient
is unable to cope and adapt effectively to the illness (Merle H. Mishel, 1988).
Uncertainty in illness can also occur among family caregivers, as they perform essential roles during the illness trajectory and recovery. Family caregivers may experience
uncertainty in different conditions, starting from determining the patient’s illness, transporting the patient to the hospital, receiving the patient’s illness diagnosis, supporting the
patient during hospitalization, participating in the patient’s care, and caregiving after the
1 Reprinted

from final submission with permission. Amal Haji Assa and Reba A. Umberger (2021). “A
concept analysis of family caregivers’ uncertainty of patient’s illness”. In: Nursing Forum. ISSN: 0029-6473,
1744-6198. DOI: 10.1111/nuf.12645. URL: https://onlinelibrary.wiley.com/doi/10.1111/nuf.12645.
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patient’s discharge (Smith et al., 2010; Unson et al., 2015; White, Barrientos, and Dunn, 2014).
Consequently, family caregivers could be at risk for uncertainty and their inconsistent and
unaddressed uncertainty may lead to negative health outcomes (Byun et al., 2017; Guan
et al., 2020; Mosher et al., 2016; Unson et al., 2015; White, Barrientos, and Dunn, 2014).
Several studies suggest positive associations between family caregivers’ uncertainty of
the patient’s illness and negative psychological health outcomes among family caregivers,
including stress, anxiety, depression, and burden (Guan et al., 2020; Harkness, Arthur,
and McKelvie, 2013; Unson et al., 2015). These negative psychological health outcomes
are considered to be the consequences of uncertainty (Merle H. Mishel, 1988). However,
there is a lack of clarity regarding the uncertainty concept among family caregivers and its
implications in nursing. Therefore, understanding uncertainty among family caregivers and
its impact on them are crucial to expand the knowledge needed to provide family-centered
care. Nursing interventions can be provided either to manage the uncertainty or alleviate
negative outcomes due to the uncertainty among family caregivers.

3.2

Search Methods

In a review of PubMed, CINAHL, and Scopus databases for the past 20 years, the following
combination of keywords guided the searching process: “Concept” AND “Uncertainty”
AND “Illness” AND “Family” AND “Caregiver” AND “Outcomes.” Only articles published
in peer-reviewed journals and written in English were reviewed. Articles discussing the
uncertainty among family caregivers of pediatric patients were excluded. This concept
analysis paper identifies and analyzes eight peer-reviewed articles written in English that
discussed uncertainty and its negative health consequences among family caregivers of
adult patients (Arias-Rojas, Carreño-Moreno, and Posada-López, 2019; Byun et al., 2017;
Guan et al., 2020; Mosher et al., 2016; Northouse et al., 2005; Smith et al., 2010; Unson et al.,
2015; White, Barrientos, and Dunn, 2014).

3.3

Concept Analysis

Concept analysis is a method that assists in understanding the structure and functions
of the concept to better describe a phenomenon in measurable and communicable ways
for clinical practice. This concept analysis paper applied the Walker and Avant (2019)
framework to guide the analysis of the concept of uncertainty of the patient’s illness among
family caregivers.
The framework includes eight steps for concept analysis. These steps are (1) selecting
the concept; (2) determining the aims or purposes of the analysis; (3) identifying all the
uses of the concept; (4) determining the defining attributes; (5) constructing a model case;
(6) constructing other cases such as borderline, related, contrary, and invented cases; (7)
identifying the antecedents and consequences; and (8) defining the empirical referents
(Walker and Avant, 2019).
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Selecting the Concept

The concept of uncertainty of the patient’s illness among family caregivers was chosen as it
is a current phenomenon of interest in nursing. As family caregivers become essential members in participating in patient care, family caregivers may encounter challenges. Family
caregivers can face challenges due to uncertainty which can impact family involvement in
their loved ones’ care with acute or chronic illness (Byun et al., 2017; Mosher et al., 2016;
Unson et al., 2015). Due to the lack of a clear description of uncertainty among family
caregivers and its implications in nursing, the concept of family caregiver uncertainty was
selected for analysis.

3.3.2

Aim of Concept Analysis

Uncertainty of illness among patients with acute and chronic illness were extensively
studied and analyzed (Merle H. Mishel, 1988). There is a lack of evidence of whether the
uncertainty of illness among patients is different or the same as it is among family caregivers.
Family caregivers may encounter different stressors related to their loved ones’ illness and
may perceive different understanding about their loved ones’ illness process than patients
themselves. Therefore, this concept analysis aims to examine the concept of the uncertainty
of the patient’s illness among family caregivers, through identifying the defining attributes,
antecedents, and consequences of the uncertainty among family caregivers, which lead to
define the concept.

3.3.3

Uses of the Concept

The concept of the uncertainty of the patient’s illness among family caregivers has been
studied among several conditions such as cancer, stroke, and dementia as well as in several
illness situations such as intensive care units (ICUs), emergency departments (EDs), and
palliative care (Guan et al., 2020; Harkness, Arthur, and McKelvie, 2013; Sharkey et al.,
2019; Unson et al., 2015). Findings from these studies revealed significant occurrence of
uncertainty among family caregivers. Indeed, these studies found a significant association
between the uncertainty and its perceived psychological outcomes such as stress, anxiety,
depression, and burden. Collectively, findings indicated that uncertainty occurred due to
the illness’s ambiguity, complexity, lack of information, and unpredictability (Guan et al.,
2020; Harkness, Arthur, and McKelvie, 2013; Sharkey et al., 2019; Unson et al., 2015).

3.3.4

Defining Attributes

The concept’s attributes are the unique criteria and characteristics frequently associated
with the concept. Defining the concept’s attributes is critical to differentiate the defined
concepts from similar or related concepts and to eliminate the ambiguity of the concept
(Walker and Avant, 2019). Based on a review of the literature for this paper, the attributes of
the uncertainty among family caregivers included the illness’ probability and the family
caregivers’ perceptions of the patient’s illness (Figure 3.1).
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Figure 3.1: Concept Analysis of Family Caregivers’ Uncertainty of
Patient’s Illness.

The Illness’s Probability
The probability of illness can be defined as the likelihood of the illness occurrence and
illness trajectory (Merle H. Mishel, 1988). It was often observed that caregivers of adult
patients face a lack of knowledge about the probability of illness’s occurrence not only
during the illness diagnosis phase but also during the illness trajectory and prognosis. For
instance, caregivers of patients with dementia expressed a vague understanding regarding
the course and future prognosis of dementia, doubts about new family roles in caring for
loved ones, and social concerns about the patient’s disruptive behaviors in public (Unson
et al., 2015). Also, caregivers of patients with advanced colorectal cancer experienced
ambiguity regarding the potential functional decline and disease prognosis throughout the
patient’s journey of cancer (Mosher et al., 2016). Similarly, family caregivers of patients
post-stroke faced the lack of knowledge and understanding about the probability of stroke
recurrence, level of recovery, and financial impact (White, Barrientos, and Dunn, 2014).
Family Caregivers’ Perception of the Patient’s Illness
Uncertainty in illness can be defined as a perception or cognitive state of illness interpretation (Merle H. Mishel, 1988). Family caregivers’ perceptions of illness reflect their
capabilities to process information regarding patients’ illness and facilitates whether they
will be able or unable to appraise uncertain situations adequately. Several factors contribute
to the family caregivers’ appraisal of uncertainty associated with their loved ones’ illness
which are described as antecedents to uncertainty in this concept analysis.

Chapter 3. A Concept Analysis of Family Caregivers’ Uncertainty of Patient’s Illness

3.3.5

27

Antecedents

The antecedents of a concept are prior situations to the existence of the concept that trigger
the occurrence of the concepts (Walker and Avant, 2019). From reviewing the literature, the
antecedents of the uncertainty of a patient’s illness among family caregivers included the
characteristics of the patient’s illness, the factors associated with the perception of the illness,
and the responsibilities of caregiving (Figure 3.1). For instance, a stressful environmental
condition, such as being in an ED, can overwhelm family caregivers and prevent them from
understanding what is happening to their patients due to the long wait times, the triage
process, treatment of urgent symptoms, and the initial diagnosis (Smith et al., 2010). Also,
caregivers of patients with dementia expressed that a dementia diagnosis, symptoms, and
prognosis are so ambiguous, unpredictable, unfamiliar, and inconsistent that the patients
frequently exhibit new behaviors and attitudes (Unson et al., 2015). Several factors associate
with the family caregivers’ perception of illness such as the person’s cognitive capacity,
lack of information, and lack of support. Some studies found that healthcare providers and
social support were significant factors in facilitating family caregivers to process uncertainty
of the illness (Arias-Rojas, Carreño-Moreno, and Posada-López, 2019; Northouse et al., 2005;
Unson et al., 2015). However, no studies found any correlation between family caregiver
demographics, such as age and level of education, that contributed to the impact of personal
cognitive capabilities on uncertainty appraisal. Only one study found that family caregivers’
religion had minimal impact on reducing the uncertainty of caregivers of palliative care
patients (Arias-Rojas, Carreño-Moreno, and Posada-López, 2019). Lastly, family caregivers
expressed worries and concerns about their new and unclear responsibilities and roles
for caregiving such as activity of daily living, medications, and cognitive-behavioral skills
(Unson et al., 2015; White, Barrientos, and Dunn, 2014).

3.3.6

Consequences

The consequences of a concept are the outcomes resulting from the occurrence of the
concept (Walker and Avant, 2019). Emotional, psychological, and financial outcomes
were the identified consequences of the uncertainty of the patient’s illness among family
caregivers (Figure 3.1). Emotional outcomes included stress, lack of hope, fear, discomfort,
doubts, mistrust, resentment, frustration, and sadness (Unson et al., 2015; White, Barrientos,
and Dunn, 2014). Psychological outcomes included negative coping outcomes such as
depression, psychological distress, and anxiety, and positive coping outcomes, such as
expressing affection, humor, self-care, self-awareness, and acceptance (Byun et al., 2017;
Guan et al., 2020; Mosher et al., 2016; Unson et al., 2015). Financial outcomes included
day-to-day and long-term financial strains (Unson et al., 2015; White, Barrientos, and Dunn,
2014).
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Cases

Identifying cases helps in demonstrating the application of the defining attributes of the
concept to illustrate the exact, related, similar, or different situations to the defined concept
(Arias-Rojas, Carreño-Moreno, and Posada-López, 2019). The Walker and Avant (2019)
framework comprises the following identified cases: model, borderline, related, contrary,
and invented. The following cases are invented examples illustrating the defining attributes
of uncertainty of the patient’s illness among family caregivers.
Model Case
The model case is an ideal case that demonstrates all the defining attributes of a concept
that provide an accurate example of the existence of a concept. The model case is a pure
case that helps in ensuring the existence of the concept (Walker and Avant, 2019).
Mr. James is a 61-year-old patient who experienced sudden agitation and memory
loss after one day of ICU admission. During the visit, his daughter saw him pulling out
his oxygen mask and IV cannula. As his daughter tried calming him down, he said, “Who
are you? What are you going to do to me? Get out!” The nurse escorted his daughter from
the room, and the daughter looked shocked and then started to cry. The nurse explained
that her father is experiencing delirium, which elucidated his confused state. His daughter
expressed that this is her first-time hearing about delirium and never expected to see her
father acting like he is losing his mind, since he was just admitted into the ICU for close
observation. The daughter expressed fears and concerns about how and when her father
would recover from delirium and asked about the consequences. The daughter was very
angry and expressed the belief that her father developed delirium due to medical error or
insufficient care.
This case demonstrates all the attributes of the family caregiver’s uncertainty. The
daughter expressed a lack of knowledge about the probability of delirium occurrence, as
she did not expect the event. The daughter was also unable to process information about
delirium as she was personally overwhelmed by witnessing delirium for the first time.
Furthermore, the daughter expressed negative emotions such as fear, concern, and anger.
Borderline Case
The borderline case demonstrates most of the concept’s defining attributes. The borderline
case contains inconsistent characteristics from the examined concept that help in identifying
how a lack of some attributes of the concept changes the meaning of the concept (Walker
and Avant, 2019).
Arthur is a 31-year-old diagnosed with rheumatoid arthritis. He came with his wife
to the clinic for a regular checkup. Arthur looked very depressed, and his wife spoke with
his doctor expressing her concerns and anxiety about her husband’s depression. The wife
said that Arthur is depressed because of his continued joint pain and stiffness that limited
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his ability to return to his job. The wife tearfully said, “I am not able to support my husband
because I do not know how long his pain and stiffness will continue, and why he is still
in pain although he is taking his medication. It is so painful to see him deteriorating and
losing his physical abilities even in getting dressed.” After the doctor gave her information
about the rheumatoid arthritis prognosis and what could be done to alleviate the pain, the
wife calmed down and showed interest in learning what she could do for her husband.
This borderline case demonstrates some aspects of the family caregivers’ uncertainty.
The wife experienced an unclear probability about the husband’s illness prognosis and
consequences as well as the wife’s role in supporting him. However, the wife was able to
process information provided by the doctor and was able to redirect her attention toward
her role in supporting her husband.
Related Case
The related case has a very similar meaning to the concept but it does not contain all the
concept’s defining attributes and therefore is different from the concept if examined closely.
Related cases help in understating how the examined concept can be related or mistaken by
similar concepts and clarifying what counts as defining attributes of the examined concept
(Walker and Avant, 2019).
Ms. Hailey is a 70-year-old patient who is post-stroke and ready to be discharged
from the hospital. Ms. Hailey’s son looked stressed and depressed. He expressed concerns
about the burden of his new responsibilities of caring for his mother’s disabilities. He is the
only son, and his job required him to travel frequently. He asked for any resources that can
assist him with caregiving. The nurse spoke to the social worker to help him access all the
available resources.
This case may demonstrate a stressful situation that could generate uncertainty
for a family caregiver. However, the son had no concerns about the probability of what
happened or what will happen in the future. The son seemed to perceive his mother’s illness
appropriately and focused on his new roles and responsibilities. The son was obviously
experiencing anxiety and depression and asked for help.
Contrary Case
The contrary case opposes the model case as it demonstrates none of the concept’s defining
attributes. The contrary case helps in understanding what the examined concept should
contain to differentiate the examined concept from other cases to be excluded (Walker and
Avant, 2019).
Emma is a 23-year-old admitted to the same-day surgery unit following appendectomy. Emma’s mother was aware that her daughter is expected to go home after the surgery,
but she still felt anxious about hospital discharge. The nurse tried to provide the mother
educational materials about surgical care. Emma’s mother indicated that her neighbor
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shared her experience of her son having the same surgery before. Emma’s mother became
aware that she will need to provide care to her daughter at home for at least three days, and
she already prepared herself for the care. Emma’s mother expressed that she is anxious as
she is currently busy finishing a project at work and her daughter’s situation added too
much pressure on her responsibilities.
This is a contrary case that demonstrates none of the attributes of the family caregivers’ uncertainty. The mother had a neighbor who shared with her a similar experience
of the situation, so she was prepared and expected responsibilities of caregiving after the
surgery. The mother only felt anxious that she had to figure out how to balance her work
and provide care for her daughter.

3.3.8

Empirical Referents

Empirical referents are categories that demonstrate the occurrence of the concept. These
categories measure the attributes of the concept to ensure the usefulness and validity of
the concept’s existence (Walker and Avant, 2019). The concept of uncertainty in illness
among family caregivers can be measured by the Mishel Uncertainty in Illness Scale-Family
Member (PPUS-FM), which only measures the attributes and antecedents of uncertainty
(Harkness, Arthur, and McKelvie, 2013). To measure the consequences of uncertainty,
studies can measure the relationship between the uncertainty in illness among family
caregivers and its emotional and psychological consequences. For instance, anxiety and
depression can be measured by the Hospital Anxiety and Depression Scale (HADS) (Snaith,
2003). Psychological distress can be measured by the Kessler Psychological Distress Scale
(K10) (Kessler et al., 2003). Post-Traumatic Stress Disorder (PTSD) can be measured by the
Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5) (Blevins et al., 2015).

3.4

Definition of Uncertainty of Patient’s Illness Among Family
Caregivers

Based on the analysis of uncertainty’s attributes, antecedents, and consequences among
family caregivers (Arias-Rojas, Carreño-Moreno, and Posada-López, 2019; Byun et al., 2017;
Guan et al., 2020; Mosher et al., 2016; Northouse et al., 2005; Smith et al., 2010; Unson et al.,
2015; White, Barrientos, and Dunn, 2014), uncertainty of the patient’s illness among family
caregivers can be defined as the perception of the inability to process information regarding
the patient’s illness trajectory when caring for significant others’ illness.

3.5

Limitations

This concept analysis paper was limited to the uncertainty of illness among family caregivers, and the literature was only reviewed in healthcare discipline databases. Future
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analysis is needed to incorporate other disciplines such as psychology, sociology, and economics, as uncertainty impacts the psychosocial, emotional, and financial status of family
caregivers. Also, this concept analysis paper only focused on family caregivers’ uncertainty
of adult patient’s illness. Family caregivers of pediatric patients may experience different
levels of uncertainty or different types of uncertainty situations, as families are primarily
more engaged and involved in their children’s care. A study found that families of young
people with mental health difficulties experience more uncertainty during the transition
from adolescence to young adulthood, as families become excluded from their children’s
treatment (Jivanjee, Kruzich, and Gordon, 2009).
Moreover, this analysis of uncertainty concept is only specific to family caregivers
who are caring for their loved ones with illness. A family can also be at risk of uncertainty
of their healthy family members’ health, which can result from a public health crisis such
as the current coronavirus disease 2019 (COVID-19) pandemic (Lightfoot and Moone,
2020). COVID-19 enforced social distancing that family caregivers face uncertainties as they
provide routine care for their healthy love ones from a distance. Indeed, non-caregiving
adult children can face uncertainty regarding anticipatory loss of their healthy and aging
parents (Wells and Kartoz, 2019). Hence, either family caregivers or non-caregivers may
experience uncertainty of the health of their healthy loved ones. Therefore, there is a need
to address any uncertainties that can be generated from either illness, public health crisis,
or normative health issues as preventive measures to limit unnecessary uncertainty.

3.6

Conclusion

Family caregiver involvement in patient’s care becomes essential in transforming the
healthcare system, as family caregivers collaborate with interdisciplinary healthcare teams
to improve patient’s quality of care. Family caregivers are not only participating in patients’
direct care, but also in indirect care such as influencing policy and improving the quality of
care in organizations (M. H. Mishel, 1981). The family caregivers’ roles puts them at high
risk for uncertainty during the patient’s illness prognosis. Perspectives and experiences
of uncertainty of illness can vary between patients facing uncertainty in their own illness
and family caregivers facing the uncertainty of their loved ones’ illness. This analysis
differentiates the meaning of uncertainty between patients and family caregivers, which
will assist healthcare providers in identifying uncertainty experienced by family caregivers
and providing family centered care, to facilitate family participation in care and decisionmaking (Patient- and Family-Centered Care, n.d.).
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Chapter 4
The Relationship Between Uncertainty and
Psychological Distress Among Family Caregivers of
Patients with Delirium in Intensive Care Units1

4.1

Introduction

Delirium can affect up to 80% of mechanically ventilated patients in intensive care units
(ICUs). ICU hospitalization and the corresponding severity of illness places patients at
high risk to develop delirium (Kotfis, Marra, and Eugene Wesley Ely, 2018). Delirium is
characterized by a disturbance of attention and change in cognition triggered by a medical
condition, intoxicating substances, medication use, or a combination of causes which can be
supported by a detailed analysis of patient history, physical examination, and laboratory
findings (Association, 2013). ICU delirium can lead to negative outcomes such as increased
ventilator days, hospital length of stay, and mortality and can extend to long-term cognitive
dysfunction after ICU discharge (Salluh et al., 2015).
Family caregiver presence in the ICU can be a valuable resource in preventing,
detecting, and managing delirium. Namely, family caregivers are more familiar with a
patient’s previous physical, cognitive, and mental health status and needs. With delirium
education, family caregivers can facilitate early recognition of patient confusion or mental
changes and assist in providing nonpharmacological delirium interventions (e.g. reorientation, reassurance, sensory devices, early mobility) (Boehm et al., 2021; Pabón-Martínez,
Rodríguez-Pulido, and Henao-Castaño, 2022).

4.1.1

Background

Family members have shown both willingness and high levels of comfort in relation
to participating in delirium-prevention activities in the ICU (Smithburger et al., 2017).
However, previous research also has reported that family caregivers experienced several
1 Reproduced

with permission. Amal Haji Assa, Xueyuan Cao, Leanne M. Boehm, Reba A. Umberger, and
Michael A. Carter (2022). “The Relationship Between Uncertainty and Psychological Distress Among Family
Caregivers of Patients with Delirium in Intensive Care Units”.
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negative psychological symptoms and emotions associated with ICU delirium in their
loved ones. First encounters with a patient’s irritated and agitated delirium symptoms
(e.g., hyperactive delirium) have negatively impacted family caregivers, while mentally
absent symptoms of inattention and lack of awareness (e.g., hypoactive delirium) generated
caregiver worries (Bohart, Merete Møller, and Forsyth Herling, 2019). This is important as
hypoactive delirium may be less readily detected by the care team without screening. Family
caregivers experience psychological distress, anxiety, depression, concerns, shock, fear,
uncertainty, and grief associated with a patient’s ICU delirium experience (Haji Assa, Wicks,
and Umberger, 2021). They also express a lack of preunderstanding or misunderstanding
of ICU delirium and need for effective communication with health care professionals as
well as emotional and informational support (Haji Assa, Wicks, and Umberger, 2021). In
addition, family caregivers report experiencing symptom burden when witnessing delirium
symptoms; situational burden (e.g., lack of information and communication from staff
related to understanding delirium); and emotional burden related to their experience of
delirium (Schmitt et al., 2019).
There remains a lack of clear understanding on how patient ICU delirium could
be associated with family caregiver psychological distress despite prevailing evidence
for negative psychological impact of on family caregiver health (Martins et al., 2018).
Uncertainty may be experienced when family caregivers are unable to construct meaning
or make sense of occurrences related to ICU delirium encounters. Unaddressed uncertainty
can contribute to developing negative psychological outcomes that eventually interfere
with family caregiver involvement in delirium management.

4.1.2

Theoretical and Operational Framework

The Uncertainty in Illness Theory (UIT) (Merle H. Mishel, 1988) guided the research questions and aims. The uncertainty and psychological distress associated with ICU delirium
were examined in the theoretical framework of this study. We propose ICU delirium characteristics correspond with uncertainty situations that impact family caregiver psychological
health by 3 key mechanisms: 1.) ICU delirium symptom patterns are inconsistent in type,
frequency, intensity, and duration; 2.) ICU delirium episodes are an unfamiliar event that
occurs suddenly and over a short period of time; and 3.) ICU delirium episode onset,
prognosis, and consequences are incongruent and unpredictable (Schmitt et al., 2019). The
inconsistency of symptom patterns, unfamiliarity of episodes, and incongruence of events
are considered antecedents of uncertainty (Merle H. Mishel, 1988).
The uncertainty concept was selected based on a scientific gap regarding the underlying mechanism between ICU delirium as an antecedent to uncertainty and family
caregiver psychological distress because of uncertainty (Figure 4.1). Psychological outcome
is not considered a major UIT concept but is identified as a negative outcome when an
individual appraises the uncertainty of illness-related events as danger. The concept of
psychological distress was selected as a negative psychological outcome based supporting
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evidence of the positive relationship between ICU delirium and psychological distress
(Haji Assa, Wicks, and Umberger, 2021). Patient and family caregiver demographic data
are possible moderating variables that may distort the hypothesized associations of ICU
delirium, uncertainty, and family caregiver psychological distress by affecting the direction
and strength of associations.

Figure 4.1: Theoretical Framework of the Uncertainty and Psychological
Distress Among Family Caregivers of Patients with Delirium in
Intensive Care Units.

We hypothesize a positive linear relationship between family caregiver uncertainty
generated from ICU delirium with psychological distress as a consequence of the uncertainty.
To our knowledge, this is the first application of the UIT with ICU delirium and family
caregiver psychological distress. Applying the UIT to explore the relationships among
the proposed concepts could provide important insights on how to best support family
caregivers of affected patients.

4.2
4.2.1

The Study
Aims and Research Questions

We aimed to examine the relationships between ICU delirium, uncertainty, and family
caregiver psychological distress as an indicator of psychological health. To achieve this aim,
we sought to answer the following research questions:
1. What are the characteristics of family caregivers and ICU patients with delirium?
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2. What are the levels of uncertainty and psychological distress among family caregivers
of patients with ICU delirium?
3. How are patient and family caregiver demographics associated with uncertainty and
psychological distress among family caregivers of patients with ICU delirium?
4. What is the relationship between uncertainty and psychological distress among family
caregivers of patients with ICU delirium?
5. What is the effect of family caregivers’ and patients’ characteristics as moderators
to the relationship between uncertainty and psychological distress among family
caregivers of patients with ICU delirium?

4.2.2

Design

We used a descriptive correlational design aiming to examine and describe how study
variables are interrelated without exploring causal relationships.

4.2.3

Sample/Participants

A non-probability convenience sampling strategy was applied to recruit the study participants. With a sample size of 100, we would have 86% power to detect a significant
correlation between ICU delirium and uncertainty among family caregivers, assuming the
population correlation was equal to 0.3 (a moderate correlation) at 0.05 alpha level.
Family caregivers were recruited across the United States using the CloudResearch®
recruitment system, an online recruitment platform used for scientific research (Litman,
Robinson, and Abberbock, 2017). The participants completed a screening form to determine
eligibility to participate in the study. We included family caregivers who: 1) were aged
≥ 18 years, 2) had a loved one admitted to the ICU, and 3) reported witnessing patient
delirium symptoms during an ICU stay. Family caregivers who were not able or not willing
to complete forms written in English were excluded.

4.2.4

Data Collection

We collected data using an electronic survey set developed using the Research Electronic
Data Capture (REDCap®) (Harris, Taylor, Thielke, et al., 2009; Harris, Taylor, Minor, et al.,
2019). The principal investigator provided the CloudResearch® team with the study’s
eligibility criteria, recruitment fee, and electronic survey link. Based on the study description, participant screening criteria, sample size, incidence rate, and survey completion
time, the CloudResearch® team estimated that 2% of the general United States population
might qualify for this study. The CloudResearch® team recruited targeted participants via
email and dashboards based on their demographic profiles. Eligible participants received
the electronic survey link that included a Consent Disclosure Statement letter. Incentives
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were managed and provided through CloudResearch® as part of the recruitment fee per
participant and not more than $25.

4.2.5

Study Instruments

The survey set consisted of an eligibility screening form, Mishel Uncertainty in Illness
Scale-Family Member (PPUS-FM), Kessler Psychological Distress Scale (K10), and family
caregiver and patient demographic questionnaires.
Screening Form
The screening form consisted of three questions that addressed each of the inclusion criteria
(i.e., age ≥ 18, loved one admitted to ICU, witnessed delirium symptoms in ICU). The form
provided a list of hypoactive and hyperactive delirium symptoms to facilitate determination
of study eligibility.
Mishel Uncertainty in Illness Scale-Family Member (PPUS-FM)
The PPUS-FM is a 31-item measure of uncertainty in four domains: ambiguity, lack of
clarity, lack of information, and unpredictability of illness (M. H. Mishel, 1981). Items are
scored on a 5-point Likert scale (i.e., strongly disagree=1, strongly agree=5). The total score
ranges from 31 to 155, with higher scores indicating a greater level of uncertainty. The
PPUS-FM has been used extensively, including family caregiver populations (Haji Assa
and Umberger, 2021). Reliability among 50 family caregivers of patients with heart failure
showed strong internal consistency (Cronbach’s α= 0.80 and 0.90) (Harkness, Arthur, and
McKelvie, 2013).
Kessler Psychological Distress Scale (K10)
The K10 is a 10-item scale that measures levels of psychological distress among adults by
assessing depression, anxiety, and physical symptoms (Andrews and Slade, 2001). Items are
scored on a 5-point Likert-type scale (i.e., none of the time=1, all of the time=5). A maximum
score of 50 indicates severe distress. The K10 has been used to measure psychological
distress among family caregivers of patients with ICU delirium (Martins et al., 2018), and
has strong internal consistency (Cronbach’s α= 0.93) to detect mental health conditions in
the general population (Kessler et al., 2003).
Family Caregiver and Patient Demographic Form
We obtained general demographic information on family caregivers and patients including
age, gender, race/ethnicity, marital status, relationship type, level of education, current
employment status, and caregiving status. Patient information was provided by family
caregivers including severity of illness factors, comorbidities, and COVID-19 diagnosis.
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4.2.6

Ethical Considerations

The study was approved by the University Institutional Review Board (IRB). The first-page
Consent Disclosure Statement letter described the study, its procedures, and possible risks
and benefits. Sharing a stressful experience might lead to emotional discomfort. Therefore,
we provided a list of references at the end of the survey for family caregivers desiring to
receive support.

4.2.7

Data Analysis

We entered all survey data in REDCap® and Microsoft Excel® programs and analyzed the
data using Statistical Package for the Social Sciences® (SPSS) version 28. We summarized
study variables using descriptive statistics such as frequency, percentage, mean ± standard
deviation, or median (interquartile range: 25-75 percentiles) as appropriate. We implemented Spearman’s rank-order correlation, Independent-Samples t-test, Mann-Whitney
U test, and One-way ANOVA as appropriate to measure the associations between family
caregiver uncertainty and psychological distress to each family caregiver and patient demographic and severity of illness variables. We used Spearman’s rank-order correlation
coefficient to measure the correlations of uncertainty total and domains with psychological
distress. The distribution and normality of uncertainty and psychological distress were
assessed using a histogram and Shapiro-Wilks test. We further applied a linear regression
model to predict the psychological distress with the uncertainty as a predictor. Additionally,
we used multiple linear regression analysis to determine if family caregiver and patient
demographic variables moderate the relationship between uncertainty and psychological
distress. A two-tailed test of significance of 0.05 was applied for all statistical analyses.

4.2.8

Validity, Reliability, and Rigor

We used valid and reliable instruments to measure the main concepts of uncertainty and
psychological distress. The Cronbach’s alpha was used to measure the reliability of the
PPUS-FM and K10 scales among the study population. The analysis indicated that the
PPUS-FM and K10 scales had high levels of internal consistency, with a Cronbach’s α= 0.89
and 0.91, respectively. Moreover, we measured possible moderators for adjusting during
data analysis that could distort the hypothesized associations if they were not controlled.

4.3
4.3.1

Results/Findings
Question 1: What Are the Characteristics of Family Caregivers and ICU
Patients with Delirium?

Data were collected completely in January 2022. Not all 121 family caregivers completed
every question on the electronic survey. Actual number of respondents per question are
provided in the tables. Gender was approximately equivalent, with females comprising
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50.4% of the sample. Family caregiver age ranged from 22 to 71 years with a mean of
38±10.98; 76.9% were White or Caucasian, 61.2% were married, 58.8% had a college degree,
and 76.5% were employed full-time. Regarding family caregivers, 55.8% were children of
the patient, 60.8% visited the ICU daily, and 34.7% of family caregivers spent at least 12
hours in the ICU (Table 4.1).
Patients were 54.2% female and their age ranged from 20 to 96 years with a mean of
63±17.58. The leading reasons for ICU admission were neurological and cognitive (16.5%),
and cardiovascular health problems (14.0%) such as seizures, confusion, heart attack, and
stroke. A small proportion (14.9%) of patients required mechanical ventilation, with a
larger majority (56.2%) being placed on an oxygen mask or cannula. Prominent patient
comorbidities included dementia (35.5%), diabetes (27.3%), congestive heart failure (CHF)
(19.0%), and history of myocardial infarction (16.5%) (Table 4.2).

4.3.2

Question 2: What Are the Levels of Uncertainty and Psychological Distress Among Family Caregivers of Patients with ICU Delirium?

Mean family caregiver PPUS-FM was 106.15±16.09 (range= 62-152) indicating substantial
uncertainty. Uncertainty domain descriptive results are presented in Table 4.3 with ambiguity and unpredictability contributing most to overall uncertainty. Mean family caregiver
K10 was 31.37±8.88 (range= 11-50) indicating moderate to severe psychological distress.

4.3.3

Question 3: How Are Patient and Family Caregiver Demographics Associated with Uncertainty and Psychological Distress Among Family Caregivers of Patients with ICU Delirium?

Tables 4.4, 4.5, 4.6, and 4.7 display the findings from our examination of differences in
family caregiver uncertainty and psychological distress scores for each family caregiver
(Tables 4.4 and 4.5) and patient characteristic variable (Tables 4.6 and 4.7). The median K10
scores were statistically significantly higher in family caregivers of patients who used an
oxygen mask/cannula (34) than those who did not use an oxygen mask/cannula (30), U=
1333.5, p= 0.014. There was a statistically significant difference in the means of K10 scores
between dementia (29.12±8.68) and no dementia groups (32.62±8.80). Dementia mean K10
score was 3.49 lower than no dementia mean K10 score, t-test= -2.10, p= 0.038.

4.3.4

Question 4: What Is the Relationship Between Uncertainty and Psychological Distress Among Family Caregivers of Patients with ICU Delirium?

We used the Spearman’s rank-order correlation coefficient to measure the strength and
direction of the correlation of PPUS-FM total and domain scores with K10 scores (Table 4.8).
There is a statistically significant, moderate positive correlation between the uncertainty
total and family caregiver psychological distress, rs = 0.52, p < 0.001. As family caregiver

Chapter 4. The Relationship Between Uncertainty and Psychological Distress Among
39
Family Caregivers of Patients with Delirium in Intensive Care Units

Table 4.1: Characteristics of Family Caregivers of Patients with Delirium.
Characteristics
Gender

Hispanic or Latino
Race/Ethnicity

Marital Status

Relationship Type

Level of Education

Current Employment
Status

Caregiving Status:
Time Spent in ICU

Caregiving Status:
Frequency Spent in ICU

Categories

n

Frequency

Percentage

Female
Male
Other (Non-Binary)
Yes
No
American Indian or Alaska Native
Asian
Black or African American
White or Caucasian
Single
Married
Divorced
Spouse
Parent
Sibling
Friend
Other Family Relationship:
Grandparent
Others
Some High School
High School Diploma
Some College
College Degree
Employed [Full time]
Employed [Part time]
Unemployed
Retired
24 Hours
12 Hours
6 Hours
3 Hours and Less
Daily
Every Other Day
Once a Week
Less Than Once a Week

121

61
58
2
16
105
5
9
13
93
40
74
6
11
58
9
7
19
12
6
1
11
37
70
91
19
7
2
28
42
37
13
73
38
5
3

50.40%
47.90%
1.70%
13.20%
86.80%
4.10%
7.40%
10.70%
76.90%
33.10%
61.20%
5.00%
10.60%
55.80%
8.70%
6.70%
18.30%
66.70%
33.30%
0.80%
9.20%
31.10%
58.80%
76.50%
16.00%
5.90%
1.70%
23.10%
34.70%
30.60%
10.70%
60.80%
31.70%
4.20%
2.50%

121
121
121
121
121
120

104

18
119

119

120

119

Age (n= 103): Mean ± SD = 38.01 ± 10.98; Median InterQuartile Range (IQR) = 35 (30-43).
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Table 4.2: Characteristics of Patients with Delirium.
Characteristics
Gender
Hispanic or Latino
Race/Ethnicity

Marital Status

Level of Education

Employment Status
Prior to Hospitalization

Patients Status
(Severity of Illness)

Medical Conditions
(Comorbidities)

Number of Medical
Conditions
COVID-19

Categories

n

Frequency

Percentage

Female
Male
Yes
No
American Indian or Alaska Native
Asian
Black or African American
White or Caucasian
Single
Married
Divorced
Widowed
Elementary School
Some High School
High School Diploma
Some College
College Degree
Employed [Full time]
Employed [Part time]
Unemployed
Retired
Mechanical Ventilator
Oxygen Mask/Oxygen Cannula
Central Line
Receiving Sedation
Hemodialysis/Renal Replacement Therapy
Level of Consciousness:
Conscious
Semi-Conscious
Unconscious
Myocardial Infarction
Congestive Heart Failure
Peripheral Vascular Disease
Cerebrovascular Disease
Dementia
Chronic Pulmonary Disease
Rheumatologic Disease
Peptic Ulcer Disease
Liver Disease
Diabetes
Hemiplegia or Paraplegia
Renal Disease
Malignancy
Leukemia
Lymphoma
1 Condition
2 Conditions and More
Yes
No

120

65
55
14
107
5
7
11
101
19
63
12
26
4
8
38
37
31
37
8
14
61
18
68
35
39
8
64
30
31
3
20
23
13
9
43
10
10
2
6
33
2
6
5
1
1
61
49
19
102

54.20%
45.80%
11.60%
88.40%
4.10%
5.80%
9.10%
83.50%
15.80%
52.50%
10.00%
21.70%
3.40%
6.80%
32.20%
31.40%
26.30%
30.80%
6.70%
11.70%
50.80%
14.90%
56.20%
28.90%
32.20%
6.60%
52.90%
24.80%
25.60%
2.50%
16.50%
19.00%
10.70%
7.40%
35.50%
8.30%
8.30%
1.70%
5.00%
27.30%
1.70%
5.00%
4.10%
0.80%
0.80%
55.50%
44.50%
15.70%
84.30%

121
121
121
121
121
120

118

120

121
121
121
121
121
121

121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
110
121

Age (n= 104): Mean ± SD = 63.37 ± 17.58; Median InterQuartile Range (IQR) = 68.0 (54.25-74.0).
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Table 4.3: The Levels of Uncertainty and Psychological Distress of
Family Caregivers (n = 121).
Variables
Uncertainty (PPUS-FM)
Uncertainty
(PPUS-FM Domains)

Psychological Distress (K10)

Categories

Mean

SD

Median (IQR)

Total Score (31-155)
Ambiguity Score (13-65)
Lack of Clarity Score (9-45)
Lack of Information Score (5-45)
Unpredictability Score (4-20)
Total Score (10-50)

106.15
48.07
28.83
15.88
13.37
31.37

16.09
7.95
5.67
3.09
3.94
8.88

105.0 (95.5-119)
49.0 (43.5-53)
29.0 (25-33)
16.0 (14-18)
14.0 (10-16)
32 (26-37)

(IQR): InterQuartile Range = (25th and 75th percentile).

Table 4.4: Associations of Uncertainty with Family Caregivers’
Characteristics (n = 121).
Uncertainty
Characteristics (Family Caregivers)
Age
Gender
Race/Ethnicity
Marital Status
Relationship Types
Level of Education
Employment Status
Time Spent in ICU

Frequency Spent in ICU

Categories n
n = 103
Male n = 58
Female n = 61
White or Caucasian n = 93
Others/no Hispanic n = 24
Married n = 74
Not Married n = 46
Parent n = 58
Others n = 46
College Degree n = 70
No College Degree n = 49
Employed n = 110
Unemployed n = 9
24 Hours n = 28
12 Hours n = 42
6 Hours and Less n = 50
Daily n = 73
Not Daily n = 46

Mean or
Median
107.79
104.69
106.61
104.71
104.12
109.98
108.03
105.35
107.83
103.04
105.77
110.22
100.89
107.36
107.54
106.93
104.67

Test

ρ Value

95% CI

rs = - 0.06
t = -1.04

0.53
0.29

-8.99, 2.78

t = -0.51

0.6

3.70, -9.24

t = -1.97

0.05

-11.72, 0.01

t = 0.82

0.41

-3.78, 9.15

t = 1.61

0.11

- 1.09, 10.67

t = - 0.79

0.43

- 15.60, 6.70

F = 1.84
df = 2,117

0.16

t = 0.74

0.45

- 3.74, 8.26

rs = Spearman’s Rank-Order Correlation Coefficient; t = Test for Independent-Samples t-Test with Means; U
= Mann-Whitney U Test with Medians; F = One Way ANOVA with Means; df = degrees of freedom; CI =
Confidence Interval.
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Table 4.5: Associations of Psychological Distress with Family Caregivers’
Characteristics (n = 121).
Psychological Distress
Characteristics (Family Caregivers)
Age
Gender
Race/Ethnicity
Marital Status
Relationship Types
Level of Education
Employment Status
Time Spent in ICU

Frequency Spent in ICU

Categories n
n = 103
Male n = 58
Female n = 61
White or Caucasian n = 93
Others/no Hispanic n = 24
Married n = 74
Not Married n = 46
Parent n = 58
Others n = 46
College Degree n = 70
No College Degree n = 49
Employed n = 110
Unemployed n = 9
24 Hours n = 28
12 Hours n = 42
6 Hours and Less n = 50
Daily n = 73
Not Daily n = 46

Mean or
Median
30.71
31.2
31
35
30.68
32.57
31.5
32
31.14
31.71
31
37
33.21
32.36
29.52
31.75
30.61

Test

ρ Value

95% CI

rs = - 0.18
t = -0.31

0.05
0.75

-3.70, 2.68

U = 971

0.32

t = -1.13

0.26

U = 1323

0.94

t = - 0.34

0.733

U = 411.50

0.4

F = 1.96,
df = 2,117

0.14

t = 0.68

0.49

-5.20, 1.42

- 3.87, 2.73

- 2.19, 4.47

rs = Spearman’s Rank-Order Correlation Coefficient; t = Test for Independent-Samples t-Test with Means; U =
Mann-Whitney U Test with Medians; F = One Way ANOVA with Means; df : degrees of freedom; CI = Confidence
Interval.
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Table 4.6: Associations of Uncertainty with Patients’ Characteristics (n =
121).
Uncertainty
Characteristics (Patients)
Age
Patients Status (Severity of Illness):
Mechanical Ventilator

Categories n

Mean or
Median

n = 104

Yes n = 18
No n = 103
Oxygen Mask/Cannula
Yes n = 68
No n = 53
Central Line
Yes n = 35
No n = 86
Receiving Sedation
Yes n = 39
No n = 82
Hemodialysis/Renal
Yes n = 8
Replacement Therapy
No n = 113
Level of Consciousness
Conscious n = 30
Semi/Unconscious n= 34
Medical Conditions (Comorbidities):
Myocardial Infarction
Yes n = 20
No n = 101
Congestive Heart Failure
Yes n = 23
No n = 98
Dementia
Yes n = 43
No n = 78
Diabetes
Yes n = 33
No n = 88
Number of Medical
1 Condition n = 61
Conditions
2 Conditions and More n = 49
COVID-19
Yes n = 19
No n = 102

106
106.17
108.5
103.13
105.91
106.24
108
105
107.25
106.07
106.1
110.06
109.75
105.44
111.04
105
105.19
106.68
105.06
106.56
105.31
106.94

Test

ρ Value

95% CI

rs = 0.12

0.21

t = 0.04

0.96

-8.00, 8.34

t = 1.83

0.06

- 0.41, 11.15

t = - 0.10

0.91

- 6.74, 6.08

U = 1363.5

0.19

t = - 0.19

0.84

-12.88, 10.52

t = -0.85

0.39

-13.19, 5.27

t = 1.09

0.27

-3.47, 12.10

t = 1.63

0.1

- 1.28, 13.37

t = - 0.48

0.62

- 7.56, 4.57

t = - 0.45

0.65

- 8.02, 5.03

t = - 0.51

0.6

- 7.83, 4.58

t = 0.03

0.97

- 7.86, 8.13

rs = Spearman’s Rank-order Correlation Coefficient; t = Test for Independent-Samples t-Test with Means; U =
Mann-Whitney U Test with Medians; CI = Confidence Interval.
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Table 4.7: Associations of Psychological Distress with Patients’
Characteristics (n = 121).
Psychological Distress
Characteristics (Patients)
Age
Patients Status (Severity of Illness):
Mechanical Ventilator

Categories n

Mean or
Median

n = 104

Yes n = 18
No n = 103
Oxygen Mask/Cannula
Yes n = 68
No n = 53
Central Line
Yes n = 35
No n = 86
Receiving Sedation
Yes n = 39
No n = 82
Hemodialysis/Renal
Yes n = 8
Replacement Therapy
No n = 113
Level of Consciousness
Conscious n = 30
Semi/Unconscious n = 34
Medical Conditions (Comorbidities):
Myocardial Infarction
Yes n = 20
No n = 101
Congestive Heart Failure
Yes n = 23
No n = 98
Dementia
Yes n = 43
No n = 78
Diabetes
Yes n = 33
No n = 88
Number of Medical
1 Condition n = 61
Conditions
2 Conditions and More n = 49
COVID-19
Yes n = 19
No n = 102

34.56
30.82
34
30
32.46
330.93
32.28
30.94
31.75
31.35
29.5
31.41
32.85
31.08
34
31
29.12
32.62
105
105
31.31
30.78
31
32

Test

ρ Value

95% CI

rs = - 0.05

0.56

t = -1.66

0.10

U = 1333.5

0.014*

t = 0.85

0.394

- 2.00, 5.05

t = 0.77

0.439

- 2.08, 4.77

t = - 0.12

0.90

- 6.86, 6.05

t = -0.77

0.44

-6.87, 3.05

t = 0.81

0.41

-2.54, 6.08

U = 972.5

0.30

t = -2.10

0.038*

U = 1130

0.06

t = 0.32

0.74

U = 928

0.77

-8.20, 0.72

- 6.79, -0.24

- 2.77, 3.84

rs = Spearman’s Rank-Order Correlation Coefficient; t = Test for Independent-Samples t-Test with Means; U =
Mann-Whitney U Test with Medians; * = ρ Value < α= 0.05; CI = Confidence Interval.
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Table 4.8: Correlations of Total Uncertainty and Uncertainty Domains to
Psychological Distress of Family Caregivers (n = 121).

Uncertainty
Total Uncertainty
Uncertainty Domains:
Ambiguity
Lack of Clarity
Lack of Information
Unpredictability

Psychological Distress
Coefficient
ρ Value
rs = 0.52

<0.001*

rs = 0.45
rs = 0.49
rs = 0.35
rs = 0.17

<0.001*
<0.001*
<0.001*
0.043*

rs : Spearman’s Rank-Order Correlation Coefficient; * = ρ
Value < α= 0.05.

uncertainty increases, their psychological distress moderately increases. Moreover, there are
also statistically significant, moderate positive correlations between the ambiguity, lack of
clarity, and lack of information domains of family caregiver uncertainty and psychological
distress, rs = 0.45, p < 0.001, rs = 0.49, p < 0.001, and rs = 0.35, p < 0.001, respectively. There
is also a statistically significant, weak positive correlation between the unpredictability
domain of family caregiver uncertainty and psychological distress, rs = 0.18, p= 0.043.
A linear regression analysis indicated that PPUS-FM score is statistically significant
in predicting K10 scores, β= 0.27, p < 0.001. An increase in PPUS-FM total by one point
is associated with an increase in K10 of 0.27. In a multiple linear regression model, only
PPUS-FM ambiguity and lack of clarity scores were statistically significant in predicting
K10 scores, β= 0.30, p= 0.005 and β= 0.57, p < 0.001, respectively (Table 4.9).

4.3.5

Question 5: What Is the Effect of Family Caregivers’ and Patients’ Characteristics as Moderators to the Relationship Between Uncertainty and
Psychological Distress Among Family Caregivers of Patients with ICU
Delirium?

We applied a multiple regression model to examine the effect of the family caregiver and
patient characteristics on moderating the relationship between the uncertainty independent
variable and psychological distress dependent variable. In this model, we analyzed each
variable and the interaction effects separately (Table 4.10 and 4.11).
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Table 4.9: Predictions of the Psychological Distress in Family Caregivers
Based on Uncertainty Total and Uncertainty Domains (n = 121).

Uncertainty
Uncertainty
Constant
Total Uncertainty
Uncertainty Domains
Constant
Ambiguity
Lack of Clarity
Lack of Information
Unpredictability

Psychological Distress
β Coefficient t Test ρ Value
95% CI
2.28
0.27

0.48
6.23

0.62
<0.001*

- 7.05, 11.62
0.18, 0.36

1.61
0.3
0.57
0.14
-0.25

0.34
2.85
3.48
0.47
-1.27

0.72
0.005*
<0.001*
0.63
0.2

- 7.58, 10.81
0.09, 0.50
0.24, 0.89
- 0.45, 0.74
- 0.65, 0.20

β Coefficients = Unstandardized Coefficients; t Test = Test for Linear Regression; * = ρ
Value < α = 0.05; CI = Confidence Interval.
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Table 4.10: Interaction Effect of Family Caregivers’ Characteristics on the
Relationship Between Family Caregivers’ Uncertainty and Psychological
Distress.
Independent and Moderation Variables
Uncertainty and Age
Model 1
Uncertainty
Age
Model 2
Uncertainty
Age
Uncertainty x Age
Uncertainty and Gender
Model 1
Uncertainty
Female
Model 2
Uncertainty
Female
Uncertainty x Female
Uncertainty and Race
Model 1
Uncertainty
White
Model 2
Uncertainty
White
Uncertainty x White
Uncertainty and Marital Status
Model 1
Uncertainty
Married
Model 2
Uncertainty
Married
Uncertainty x Married
Uncertainty and Relationship Types
Model 1
Uncertainty
Parent
Model 2
Uncertainty
Parent
Uncertainty x Parent
Uncertainty and Level of Education
Model 1
Uncertainty
College Degree
Model 2
Uncertainty
College Degree
Uncertainty x College Degree
Uncertainty and Employment Status
Model 1
Uncertainty
Employed

n

β

Psychological Distress
SE
t Test
ρ Value

95% CI

103
0.26
-0.12

0.04
0.07

5.57
-1.67

<0.001*
0.09

0.17, 0.36
- 0.26, 0.02

-0.27
-1.6
0.01

0.18
0.49
0.005

-1.48
-3.25
3.04

0.142
0.002*
0.003*

- 0.63, 0.09
- 2.58, - 0.62
0.005, 0.02

0.27
0.33

0.04
1.4

6.21
0.23

<0.001*
0.81

- 2.45, 3.120
- 4.005, 22.29

0.2
-12.97
0.12

0.06
9.32
0.08

3.43
-1.39
1.44

<0.001*
0.16
0.15

0.08, 0.33
- 31.44, 5.49
- 0.04, 0.29

0.27
-2.69

0.04
1.78

6.08
-1.51

<0.001*
0.13

0.18, 0.36
- 6.22, 0.83

0.12
-21.48
0.17

0.1
12.57
0.11

1.14
-1.7
1.5

0.25
0.09
0.13

-0.09, 0.33
- 46.39, 3.42
- 0.05, 0.41

0.27
-0.27

0.04
1.48

6.06
-0.18

<0.001*
0.85

0.18, 0.36
- 3.22, 2.67

0.29
3.84
-0.03

0.07
10.08
0.93

4.19
0.38
-0.41

<0.001*
0.7
0.68

0.15, 0.43
- 16.14, 23.82
- 0.22, 0.14

0.27
-0.31

0.04
1.6

5.67
-0.19

<0.001*
0.84

0.17, 0.37
- 3.49, 2.87

0.24
-5.71
0.05

0.07
10.7
0.09

3.18
-0.53
0.51

0.002*
0.59
0.61

0.09, 0.39
- 26.94, 15.51
- 0.01, 0.24

0.28
-1.94

0.04
1.45

6.42
-1.33

<0.001*
0.18

0.19, 0.37
- 4.83, 0.93

0.3
0.79
-0.02

0.08
10.32
0.09

3.74
0.07
-0.26

<0.001*
0.93
0.78

0.14, 0.46
- 19.65, 21.23
- 0.022, 0.16

0.27
-1.55

0.04
2.69

6.12
-0.57

<0.001*
0.56

0.18, 0.35
- 6.87, 3.77

119

117

120

104

119

119
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Table: 4.10 Continued.
Independent and Moderation Variables
Model 2
Uncertainty
Employed
Uncertainty x Employed
Uncertainty and Time Spent in ICU
Model 1
Uncertainty
12 Hours
24 Hours
Model 2
Uncertainty
12 Hours
24 Hours
Uncertainty x 12 Hours
Uncertainty x 24 Hours
Uncertainty and Frequency Spent in ICU
Model 1
Uncertainty
Daily
Model 2
Uncertainty
Daily
Uncertainty x Daily
Uncertainty and Time Spent in ICU
ANOVA
Uncertainty
Time
Uncertainty x Time

n

β

Psychological Distress
SE
t Test
ρ Value

95% CI

0.53
28.09
-0.26

0.27
30.61
0.27

1.94
0.91
-0.97

0.05
0.36
0.33

-0.009, 1.07
- 32.54, 88.73
- 0.81, 0.27

0.3
2.89
5.69

0.04
1.56
1.78

6.91
1.84
3.18

<0.001*
0.06
0.002*

0.21, 0.38
- 0.20, 5.99
2.15, 9.24

0.24
1.12
-25.33
0.01
0.3

0.06
10.36
12.32
0.09
0.11

3.93
0.1
-2.05
0.17
2.55

<0.001*
0.91
0.04*
0.86
0.01*

0.12, 0.36
- 19.39, 21.65
- 49.74, - 0.91
- 0.17, 0.20
0.06, 0.53

0.27
0.53

0.04
1.47

6.03
0.36

<0.001*
0.72

0.18, 0.36
- 2.39, 3.46

0.26
-0.65
0.01

0.07
10.16
0.09

3.4
-0.06
0.11

<0.001*
0.94
0.9

0.11, 0.41
- 20.79, 19.48
- 0.17, 0.20

Sum
Squares
2394.76
589.51
378.5

Mean
Squares
2394.76
294.75
189.25

F Value

P Value

44.68
5.5
3.53

<0.001*
0.005*
0.03*

120

119

120
DF
1,114
2,114
2,114

β = Unstandardized Coefficients; SE = Standard Error; t Test = Linear Regression; * = ρ Value < α= 0.05; CI
= Confidence Interval. Regression References = Gender (Male); Race (Others); Marital Status (Not Married);
Relationship Types (Others); Level of Education (No College Degree); Status (Unemployed); Time Spent in
ICU (6 Hours); Frequency Spent in ICU (Not Daily).
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Table 4.11: Interaction Effect of Patients’ Characteristics on the
Relationship Between Family Caregivers’ Uncertainty and Psychological
Distress.
Independent and Moderation Variables

n

Uncertainty and Age
Model 1
Uncertainty
Age
Model 2
Uncertainty
Age
Uncertainty x Age
Uncertainty and Mechanical Ventilator
Model 1
Uncertainty
No Mechanical Ventilator
Model 2
Uncertainty
No Mechanical Ventilator
Uncertainty x No Mechanical Ventilator
Uncertainty and Oxygen Mask/Cannula
Model 1
Uncertainty
No Oxygen Mask/Cannula
Model 2
Uncertainty
No Oxygen Mask/Cannula
Uncertainty x No Oxygen Mask/Cannula
Uncertainty and Central Line
Model 1
Uncertainty
No Central Line
Model 2
Uncertainty
No Central Line
Uncertainty x No Central Line
Uncertainty and Receiving Sedation
Model 1
Uncertainty
No Sedation
Model 2
Uncertainty
No Sedation
Uncertainty x No Sedation
Uncertainty and Hemodialysis/(RRT)
Model 1
Uncertainty
No Hemodialysis/(RRT)
Model 2
Uncertainty
No Hemodialysis/(RRT)
Uncertainty x No Hemodialysis/(RRT)
Uncertainty and Level of Consciousness
Model 1
Uncertainty
Semi-/Un-Conscious

104

β

Psychological Distress
SE
t Test
ρ Value

95% CI

0.28
-0.05

0.04
0.04

5.82
-1.12

<0.001*
0.26

0.18, 0.38
- 0.14, 0.03

0.05
-0.4
0.003

0.2
0.31
0.003

0.28
-1.28
1.13

0.77
0.2
0.25

- 0.34, 0.46
- 1.02, 0.21
- 0.003, 0.009

0.27
-3.78

0.04
1.95

6.31
-1.93

<0.001*
0.05

0.18, 0.36
- 7.66, 0.08

0.12
-20.96
0.16

0.14
15.74
0.14

0.91
-1.33
1.09

0.36
0.18
0.27

- 0.15, 0.40
- 52.15, 10.22
- 0.13, 0.45

0.26
-2.17

0.04
1.43

5.93
-1.51

<0.001*
0.13

0.17, 0.35
- 5.006, 0.66

0.23
-10.08
0.07

0.05
9.62
0.09

4.03
-1.04
0.83

<0.001*
0.29
0.4

0.11, 0.34
- 29.13, 8.97
- 0.10, 0.25

0.27
-1.61

0.04
1.55

6.24
-1.04

<0.001*
0.3

0.18, 0.36
- 4.69, 1.45

0.26
-3.48
0.01

0.07
9.83
0.09

3.6
-0.35
0.19

<0.001*
0.72
0.84

0.11, 0.40
- 22.97, 16.001
- 0.16, 0.19

0.27
-0.07

0.04
1.52

6.14
-0.05

<0.001*
0.96

0.18, 0.36
- 3.10, 2.94

0.25
-3.39
0.03

0.06
9.72
0.09

3.9
-0.34
0.34

<0.001*
0.72
0.73

0.12, 0.38
- 22.66, 15.87
- 0.14, 0.20

0.27
-0.08

0.04
2.84

6.2
-0.02

<0.001*
0.97

0.18, 0.36
- 5.71, 5.55

0.34
7.37
-0.07

0.23
25.42
0.23

1.47
0.29
-0.29

0.14
0.77
0.76

- 0.11, 0.79
- 42.98, 57.72
- 0.53, 0.39

0.28
0.77

0.05
2.13

4.91
0.36

<0.001*
0.71

0.17, 0.40
- 3.48, 5.03

121

121

121

121

121

64
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Table: 4.11 Continued.
Independent and Moderation Variables
Model 2
Uncertainty
Semi-/Un-Conscious
Uncertainty x Semi-/Un-Conscious
Uncertainty and Myocardial Infarction
Model 1
Uncertainty
No Myocardial Infarction
Model 2
Uncertainty
No Myocardial Infarction
Uncertainty x No Myocardial Infarction
Uncertainty and Congestive Heart Failure
Model 1
Uncertainty
No Congestive Heart Failure
Model 2
Uncertainty
No Congestive Heart Failure
Uncertainty x No Congestive Heart Failure
Uncertainty and Dementia
Model 1
Uncertainty
No Dementia
Model 2
Uncertainty
No Dementia
Uncertainty x No Dementia
Uncertainty and Diabetes
Model 1
Uncertainty
No Diabetes
Model 2
Uncertainty
No Diabetes
Uncertainty x No Diabetes
Uncertainty and Medical Conditions
Model 1
Uncertainty
2 Conditions and More
Model 2
Uncertainty
2 Conditions and More
Uncertainty x 2 Conditions and More
Uncertainty and COVID-19
Model 1
Uncertainty
No COVID-19
Model 2
Uncertainty
No COVID-19
Uncertainty x No COVID-19

n

β

Psychological Distress
SE
t Test
ρ Value

95% CI

0.29
1.93
-0.01

0.09
13.06
0.12

3.17
0.14
-0.09

0.002
0.88
0.92

0.10, 0.47
- 24.19, 28.06
- 0.25, 0.22

0.27
-0.59

0.04
1.91

6.15
-0.31

<0.001*
0.75

0.18, 0.36
- 4.38, 3.19

0.16
-14.64
0.12

0.1
13.16
0.11

1.51
-1.11
1.07

0.13
0.26
0.28

- 0.05, 0.38
- 40.70, 11.42
- 0.10, 0.36

0.27
-0.47

0.04
1.82

6.1
-0.25

<0.001*
0.79

0.18, 0.36
- 4.07, 3.13

0.1
-24.34
0.21

0.09
11.78
0.1

1.09
-2.06
2.05

0.27
0.04*
0.04*

- 0.08, 0.28
- 47.67, - 1.01
0.007, 0.42

0.27
3.09

0.04
1.45

6.22
2.13

<0.001*
0.03*

0.18, 0.35
0.22, 5.97

0.25
0.59
0.02

0.07
10.05
0.09

3.23
0.05
0.25

0.002*
0.95
0.8

0.09, 0.40
- 19.32, 20.50
- 0.163, 0.21

0.27
2.81

0.04
1.56

6.21
1.79

<0.001*
0.07

0.18, 0.35
- 0.29, 5.91

0.28
4.96
-0.02

0.08
10.53
0.09

3.37
0.47
-0.2

<0.001*
0.63
0.83

0.11, 0.45
- 15.90, 25.83
- 0.21, 0.17

0.27
-0.99

0.04
1.43

6.35
-0.69

<0.001*
0.49

0.19, 0.36
- 3.83, 1.84

0.33
9.96
-0.1

0.06
9.46
0.08

5.12
1.05
-1.17

<0.001*
0.29
0.24

0.20, 0.46
- 8.80, 28.73
- 0.27, 0.07

0.27
-1.27

0.04
1.94

6.21
-0.65

<0.001*
0.51

0.18, 0.36
- 5.11, 2.57

0.37
10.18
-0.1

0.13
15.03
0.14

2.79
0.67
-0.76

0.006*
0.5
0.44

0.10, 0.63
- 19.59, 39.96
- 0.38, 0.17

121

121

121

121

110

121

β = Unstandardized Coefficients; SE = Standard Error; t Test = Linear Regression; * = ρ Value < α= 0.05;
CI = Confidence Interval; RRT = Renal Replacement Therapy. Regression References = Severity of Illness,
Comorbidities, COVID-19 (Yes); Level of Consciousness (Conscious); Number of Medical Conditions (1).
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One unit increase in uncertainty was significantly associated with 0.27 increase
in psychological distress, p < 0.0001 (Table 4.9). Demographic age was also marginally
associated with psychological distress and older family caregivers tended to have lower
psychological distress, β= -1.60, p= 0.002 (Table 4.10). To address whether family caregiver
age influenced the effect of uncertainty on psychological distress, psychological distress was
modeled in a multiple linear regression with uncertainty, age, and the interaction of the two
as predictors. In this model, the interaction for uncertainty and family caregiver age was
significant in predicting psychological distress, β= 0.01, p= 0.003. Thus, family caregiver age
moderated the effect of uncertainty on psychological distress. Uncertainty was associated
with a higher rate increase in psychological distress in older family caregivers. In this model,
the sign of the marginal association of uncertainty and psychological distress was reversed
as compared to the coefficient in simple linear regression.
With adjustment of time spent in ICU, one unit increase of uncertainty was associated
with 0.30 increase in psychological distress (Table 4.10), a 10% increase from 0.27 in a simple
linear regression model (Table 4.9). Also, the simple linear regression in Table 4.10 showed
that family caregivers who spent 12 to 24 hours with their loved ones tended to have
higher psychological distress, β= 5.69, p= 0.002. Overall, time spent in ICU was an effect
modifier of uncertainty. To illustrate which category of family caregiver time spent in ICU
influenced the effect of uncertainty on psychological distress, psychological distress was
modeled in a multiple linear regression with uncertainty, time spent in ICU categories,
and the interaction of the two as predictors. This model showed that family caregivers
who spent time in the ICU for 12 to 24 hours had a significant interaction with uncertainty
in terms of psychological distress, β= 0.30, p= 0.01, as compared to those who spent <12
and 6 hours in the ICU. As shown in Figure 4.2, time spent in ICU moderates the effect of
uncertainty on psychological distress where family caregivers who spent 12-24 hours in the
ICU experienced a higher rate of increase in psychological distress with respect to increase
in uncertainty.
With adjustment for the patient’s CHF status, one unit increase of uncertainty was
associated with 0.27 increase in psychological distress (Table 4.11). A multiple linear
regression with uncertainty, CHF, and the interaction of the two as predictors revealed that
family caregivers of patients without CHF had a significant interaction with uncertainty
in terms of psychological distress, β= 0.21, p= 0.04, as compared to family caregivers of
patients with CHF. CHF moderates the effect of uncertainty on psychological distress where
family caregivers of patients without CHF tend to have higher psychological distress with
respect to increase in uncertainty (Figure 4.3). However, the simple linear regression in
this model showed that family caregivers of patients without CHF experienced lower
psychological distress, β= - 24.34, p= 0.04, holding uncertainty and interaction predictors
constant.

Chapter 4. The Relationship Between Uncertainty and Psychological Distress Among
52
Family Caregivers of Patients with Delirium in Intensive Care Units

Figure 4.2: The Interaction Effect of Family Caregivers’ Time Spent in
ICU As a Moderator on the Relationship Between Uncertainty Level
(31-155) and Psychological Distress Level (10-50).
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Figure 4.3: The Interaction Effect of Patients with Congestive Heart
Failure As a Moderator on the Relationship Between Uncertainty Level
(31-155) and Psychological Distress Level (10-50).
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4.4

Discussion

The main findings of this study aligned with other research study findings and supported
the theoretical framework’s assumption of a positive linear relationship between uncertainty
and psychological outcomes.

4.4.1

Antecedents to Uncertainty of Delirium

Direct assessment of patient ICU delirium using a valid and reliable instrument was not
applied in this study, as the focus of this study was family caregivers. Although we
could not collect any specific information on how family caregivers perceived, experienced,
or witnessed delirium symptoms, the PPUS-FM scale provided specific questions that
measured the four domains of uncertainty in illness (M. H. Mishel, 1981). The results
demonstrate that family caregivers reported average domains of uncertainty regarding
ICU delirium. Answering uncertainty domain questions could reflect characteristics of the
patient’s illness, such as ambiguity, lack of clarity, and unpredictability as well as factors
associated with the perception of illness, such as lack of information, that are considered
antecedents to uncertainty (Haji Assa and Umberger, 2021).
The characteristics of ICU delirium in relation to uncertainty antecedents could be
explained by other studies, as family caregivers have experienced uncertainty regarding
acute changes in patient status—such as fear, agitation, disorientation, and perceptual
distortions associated with delirium—that could reflect ambiguity of delirium (Boehm et al.,
2021). Families were also uncertain about the patient’s recovery from delirium and the consequences of delirium, which could indicate unpredictability of delirium prognosis (Bohart,
Merete Møller, and Forsyth Herling, 2019). The misunderstanding of delirium due to a lack
of delirium knowledge and lack of communication with healthcare providers contributed to
family caregiver negative experiences. This could indicate a lack of information associated
with the perception of patient illness as an antecedent of uncertainty (Haji Assa, Wicks, and
Umberger, 2021).

4.4.2

Uncertainty of Delirium

Uncertainty among family caregivers affects the caregiving of loved ones during the patient’s illness trajectory, including the diagnosis, treatment, and recovery phases (Haji Assa
and Umberger, 2021). In our study, the family caregiver reported a high average of uncertainty regarding ICU delirium, which aligns well with a qualitative study reporting that
family caregivers express uncertainty associated with the patient’s recovery from delirium
(Bohart, Merete Møller, and Forsyth Herling, 2019). Schmitt et al. (2019) also found that
the symptoms severity, unpredictability, and unpreparedness for patient delirium episodes
generated burden on family caregivers. This burden could be extended after patients
transfer from the ICU or discharge from the hospital if delirium-related uncertainty is not
addressed in the ICU. With a greater risk of long-term cognitive dysfunction resulting from
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ICU delirium, family caregivers could experience additional psychological symptoms called
post-intensive care syndrome–family (PICS-F) (Inoue et al., 2019).

4.4.3

Consequences of Uncertainty of Delirium

Negative outcomes are generated when someone appraises the uncertainty of illness-related
events as danger, such as psychological distress, anxiety, and depression (Haji Assa and
Umberger, 2021). Our results found that family caregivers reported a high average of
psychological distress resulted from ICU delirium. In this regard, Martins et al. (2018)
used the K10 scale while Jayaswal et al. (2018) used the Delirium Experience Questionnaire
(DEQ) to measure distress experience associated with delirium in patients, families, and
nurses. Both studies found that families reported a higher level of distress than patients
and nurses. However, no previous studies have measured the association between the
uncertainty of delirium and psychological distress among family caregivers. Our results
regarding this association are consistent with other investigators’ findings that families
experienced greater distress due to the uncertainty of patients with stroke and dementia
(Byun et al., 2017; Unson et al., 2015). In line with applied theory assumptions, our results
supported the linear relationships between uncertainty of the antecedent of patient delirium
with the uncertainty consequence of psychological distress among family caregivers. Family
caregivers’ psychological distress associated with uncertainty may have occurred, as family
caregivers appraised the uncertainty of a delirium episode as danger.

4.4.4

Factors Influencing the Primary Relationship

Interestingly, our results showed few moderation and interaction effects of family caregiver
and patient demographics on the relationship between uncertainty and psychological
distress. Older family caregivers reported less psychological distress related to ICU delirium,
which could be aligned with a study that found younger family caregivers reported a higher
level of distress related to ICU delirium (Martins et al., 2018). This result could be explained
as older adults are more resilient to stressful life events than younger adults (MacLeod et al.,
2016), which could be contributed to their lower level of psychological distress in this study.
However, our findings indicate that when older family caregiver uncertainty increased,
their psychological distress also increased. Therefore, addressing uncertainty associated
with ICU delirium could reduce family caregiver psychological distress.
We also found that family caregivers with a high level of uncertainty who spent 12-24
hours with the patient reported a higher level of psychological distress. One explanation
could be that family caregivers who spent 24 hours in the ICU are more exposed to witness
multiple episodes of the sudden fluctuation of the patient’s mental and behavioral changes,
thus increasing uncertainty and therefore psychological distress. Smithburger et al. (2017)
found that family members of patients with ICU delirium expressed a need for awareness
of what is happening to the patient to help reassure and address patient needs throughout
the day, especially at night when patients become more agitated and confused. Overall,
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time spent in ICU was not analyzed as a causal effect and there was no clear evidence
for whether family caregivers reported their experience of uncertainty and psychological
distress regarding one or multiple episodes of ICU delirium and within a specific time either
before or after witnessing a delirium episode. Further studies should consider the time
sequence of family caregivers witnessing delirium episodes and reporting of uncertainty
and psychological distress to avoid temporal bias.
Furthermore, our findings indicated that family caregivers of patients with CHF and
witnessed delirium experienced higher psychological distress, but their distress decreased
when their uncertainty of delirium decreased. A study that aimed to test the construct
validity of the PPUS-FM in family caregivers of patients with heart failure found positive
correlations among uncertainty, burden, and depression (Harkness, Arthur, and McKelvie,
2013). Although this study wasn’t related to delirium, its findings combined with our
findings, may emphasize that family caregivers could experience greater levels of distress
and uncertainty when witnessing delirium in addition to their distress regarding patient
comorbidities like heart failure.
In contrast to other findings, a study of family caregivers of patients who had
experienced a stroke found that caregiver relationship type (spouse)—as well as caregivers
with depression and more medical comorbidities—played a role in their experiencing
greater uncertainty (Byun et al., 2016). Also, family caregivers of patients with high severity
of illness may experience more stress, as patients may require invasive procedures and
treatments that can increase their risks of mobility restriction, lack of communication,
sensory deprivation, and sleep disturbance (Girard, Pratik P Pandharipande, and E Wesley
Ely, 2008). Lastly, numerous studies found that patient comorbidities can be related to ICU
delirium, such as dementia, stroke, and COVID-19 (Fialho Silva et al., 2021; Brenda T Pun
et al., 2021; Unson et al., 2015), which may increase levels of uncertainty and psychological
distress among family caregivers.
Our findings indicated that regardless of family caregiver characteristics, they reported high levels of uncertainty and psychological distress associated with ICU delirium.
Therefore, our findings suggest family caregivers receive equal support from healthcare
providers when encountering uncertainty of patients with ICU delirium. This may raise
concerns about whether family caregiver responses reflect their experience of witnessing
delirium or their experience of the patient’s overall critical illness. This concern can be
addressed by conducting future studies in ICU settings to compare uncertainty and psychological distress among family caregivers of patients with or without delirium as well as
measuring the influence of patient characteristics.

4.4.5

Limitations

This study has several limitations due to its online recruitment and data collection methods.
First, we did not use a delirium detection instrument to confirm diagnosis of delirium,
which might affect the accuracy of family caregiver responses on the ICU delirium diagnosis
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or witnessing delirium symptoms. To mitigate this limitation, we developed a screening
form that listed the symptoms of delirium to help participants determine if they have
witnessed delirium symptoms in their loved ones. We chose this online recruitment method
because recruiting family caregivers of critically ill patients during the COVID-19 surge
was not feasible.
Second, using the online data collection method limited communication between
participants and the researcher, which might affect the quality of the family caregiver
responses. There is a possibility that levels of uncertainty and psychological distress may
not necessarily relate to delirium. To address this limitation, we included instructions in the
consent disclosure statement letter, indicating that we were collecting data regarding their
experience of witnessing delirium symptoms from their loved ones. We also highlighted
the statement of delirium experience in the PPUS-FM and K10 instructions.
Third, the time between family caregivers witnessing ICU delirium and completing
the survey was not measured. It is possible that recall bias influenced our results. The
effect of the duration between witnessing ICU delirium and survey completion on caregiver
uncertainty and psychological stress is not known. It is possible that more time could have
lessened their memory of the experience. Future studies should include these temporal
effects. The results of this study may not be generalizable to the general population or
to other clinical settings due to its limitations of using convenience sampling and online
recruitment data collection methods. However, we provided a comprehensive description
of our methodology to facilitate replication of our study in clinical settings.

4.5

Conclusion

This study revealed a significant positive association between uncertainty of delirium and
psychological distress among family caregivers of patients who developed ICU delirium.
Results of this study contribute to the understanding of the impact of uncertainty of
delirium on family caregiver psychological health that directs the need for supportive
interventions. The application of the UIT facilitated study conduct, with theoretical and
empirical perspectives that facilitated selection of study variables and instruments and
informed data collection and analyses to test our hypothesis.

4.6

Implications

Despite its limitations, this study contributes a first step toward understanding uncertainty as an underlying mechanism on the impact of patient delirium on family caregiver
psychological health. Further studies should consider all relationships among the theory
concepts, including ways of coping and adaptation and potential confounding factors such
as delirium knowledge, perceived social support, and effective communication. Longitudinal studies can be conducted to examine ways of coping in moderating the relationship
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between family caregiver levels of uncertainty and negative psychological outcomes such
as distress, anxiety, and depression.
The role of nursing is essential in preventing uncertainty and psychological distress
associated with ICU delirium among family caregivers. Nursing interventions (e.g., caring,
education, support) can be provided within effective nurse-to-family communication. Effective communication is required to ensure families express concerns, nurses appropriately
deliver information, and families understand the delivered information (Afriyie, 2020).
Nurses can facilitate family caregivers in constructing meaning and reducing ambiguity
associated with ICU delirium. The goal is not only educating family caregivers on ICU
delirium but also facilitating family caregivers in making sense of what is happening with
patients experiencing ICU delirium (Davidson, 2010). Family caregivers can develop coping
strategies to manage uncertainty associated with ICU delirium if effective communication
is achieved. Consequently, family caregivers will be able to participate in managing ICU
delirium while maintaining their own psychological health.
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Chapter 5
Discussion and Implications

5.1

Summary

Evidence has emphasized the effectiveness of family caregivers’ involvement and engagement in managing delirium in ICU patients as well as improving the psychological
outcomes experienced by the patients post-ICU (Pabón-Martínez, Rodríguez-Pulido, and
Henao-Castaño, 2022; Brenda T. Pun et al., 2019). However, evidence has also shown that
family caregivers’ witnessing ICU delirium in their loved ones and participating in delirium detection can generate adverse psychological outcomes (Boehm et al., 2021; Rosgen
et al., 2021). The overall purpose of this dissertation research was to address the existing
gaps in knowledge regarding how ICU delirium impacts the family caregivers’ psychological health through examining the association between the uncertainty and psychological
distress among family caregivers of patients with ICU delirium.
Chapter 2 addressed the first published project’s aim of describing the impact of
delirium on and needs of family caregivers of patients in ICUs through conducting an integrative review (Haji Assa, Wicks, and Umberger, 2021). Adverse psychological outcomes
such as distress, anxiety, depression, and uncertainty were commonly reported by family
caregivers of patients with ICU delirium. Also, this review highlighted the caregivers needs
for information reading ICU delirium and emotional support from and effective communication with health care professionals. Identifying the negative psychological outcomes
of delirium and the needs of family caregivers led to the understanding that the unmet
needs regarding ICU delirium impacted their psychological health and generated negative
symptoms such as distress and uncertainty. These findings led to a question of how family
caregivers experienced these psychological symptoms regarding their loved one’s illness.
Based on family caregivers’ needs, uncertainty was thought to be a factor that contributed
to these psychological symptoms. In order to understand whether uncertainty could be a
factor or not, we aimed to understand the concept of uncertainty among family caregivers
regarding their loved one’s illness in the following published project.
Chapter 3 addressed the second published project’s aim of analyzing the concept of
the uncertainty of patient’s illness among family caregivers through conducting a concept
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analysis guided by the Walker and Avant (2019) framework (Haji Assa and Umberger,
2021). Identifying the attributes, antecedents, and consequences of family caregivers’
uncertainty of the patient’s illness led to understanding how uncertainty impacted family
caregivers’ psychological health. These findings helped understand ICU delirium as a
possible antecedent to family uncertainty that could lead to psychological distress. Findings
from projects one and two established the basic knowledge of ICU delirium, uncertainty,
and psychological distress. This knowledge led to the development of the question of
whether ICU delirium’s uncertainty is associated with psychological distress. In order
to examine this question, we used uncertainty in illness theory to guide the selection of
variables and methods for data collection and analysis for project three.
Chapter 4 addressed the third published project’s aim of examining the relationship
of ICU delirium with family caregiver uncertainty and psychological distress through
conducting a descriptive correlational study guided by the uncertainty in illness theory. A
significant positive relationship was found between family caregivers’ uncertainty of ICU
delirium and psychological distress. The results of this project provided more insight into
explaining the psychological distress experienced by family caregivers of ICU delirium
through the lens of uncertainty domains: ambiguity, lack of clarity, lack of information, and
unpredictability of ICU delirium.

5.2

Limitations

The overall limitations of this research were related to the focus of delirium in the ICU and
the online data collection methods. Patients can develop delirium earlier in the Emergency
Departments (ED), as up to 40% of patients develop delirium upon ED arrival (Zhang
et al., 2021). Patients’ admission to the ED itself is stressful for family caregivers where
family caregivers can experience anxiety, distress, and uncertainty due to their patients’
severity of symptoms, triage process, long waiting times, and lack of information about
their patients’ illness (Smith et al., 2010). Witnessing delirium in the ED can increase their
negative psychological symptoms, which can be exacerbated when patients transfer to the
ICU. The psychological impacts of delirium on family caregivers should also be studied in
the ED to be addressed earlier, to enhance the family caregivers’ involvement in delirium
care in the ICU.
Collecting data through an online platform limited the diversity of the study populations. Certain participants’ characteristics might influence their participation in an online
study survey. For instance, participants with a higher level of education who could also be
more technologically literate might be interested more in taking the survey, which limits
the results’ generalizability. Moreover, collecting patients’ data through their family caregivers might impact the validity of the provided information on the patients’ comorbidities
and severity of illness during ICU stay. This limitation could affect the assessment of the
moderation effects of patient characteristics on the relationship between the uncertainty of
ICU delirium and psychological distress among family caregivers.
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Implications
Research

The research methodological approaches, findings, and limitations provided directions for
future research. Since delirium can be developed earlier in the ED and extended post-ICU,
future research should explore the uncertainty and distress regarding ICU delirium in
different units with different populations, such as ED, cardiac, medical, surgical, trauma,
and pediatric step-down units. Additional studies should provide a comprehensive insight
into the delirium experience among family caregivers throughout the patients’ journey in
the hospital and after hospital discharge to minimize the burden of delirium on family
caregivers. Indeed, further research should consider recruiting more diverse participants
and collecting data in clinical settings to increase the credibility and generalizability of the
research findings.
Different methodological approaches, such as mixed-methods research design, can be
applied to provide an in-depth understanding of ICU delirium impacts on family caregivers.
Our quantitative results of the positive relationship between the uncertainty of ICU delirium
and psychological distress can be explained more by collecting qualitative data. Qualitative
research can identify how delirium symptoms correspond with the uncertainty domains
and what delirium types may generate more uncertainty and psychological distress among
family caregivers. Moreover, longitudinal research can be conducted to assess how family
caregivers cope and adapt to the uncertainty and psychological distress post-ICU and
whether their experience of ICU delirium impacted their quality of life. Interventional and
experimental studies are required to develop or assess the effectiveness of interventions
to address uncertainty and other psychological adverse outcomes associated with ICU
delirium.

5.3.2

Clinical Practice

The research findings provided important evidence on the impact of ICU delirium on
family caregivers’ psychological health that can inform the development of preventative
interventions. Healthcare providers can provide primary prevention interventions such
as prior education to prevent the initial adverse reactions to ICU delirium as a stressor.
Timing of providing education was found to be an important need and delirium should
be discussed earlier or at the beginning of the patient’s stay in the ICU (Smithburger et al.,
2017). Family members reported that receiving information about delirium at the followup appointment excessively contributed to their distress (Pandhal and Van Der Wardt,
2021). Also, secondary prevention interventions can be provided immediately after the
exposure to ICU delirium. Continuous education, healthcare providers’ support, and
effective communication can reduce or alleviate the reactions, distress, and uncertainty to
ICU delirium as a stressor. Burden among family caregivers can be generated due to the lack
of direct communication with providers, knowledge, and resources (Schmitt et al., 2019).
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Furthermore, tertiary prevention interventions such as follow-up education and support on
adaptive coping skills and strategies can help family caregivers adapt and reconstitute their
psychological health stability.

5.3.3

Education

This research highlighted the importance of providing education, support, and effective
communication to family caregivers who experienced uncertainty and psychological distress regarding their patients’ delirium. Critical care nurses among the interdisciplinary
team play an essential role in supporting and facilitating the family caregivers’ understanding of delirium and should be prepared earlier to meet this role (Smithburger et al.,
2017). The nursing program’s curriculum plan should provide comprehensive education
on delirium. Additional educational programs and clinical competency training should be
provided in clinical practice to facilitate nurses in providing patient/family-centered care.

5.4

Conclusion

The research findings contributed to the body of knowledge regarding family caregivers’
experience of ICU delirium through using existing knowledge and theory, analyzing concepts, testing a hypothesis, and designing a methodological approach. Collectively, the
findings from the three projects provided insights into the understanding of the negative
impact of ICU delirium on family caregivers’ psychological health. Family caregiving roles
extend post-ICU and change based on their loved ones’ health prognosis, as they provide
preventive, acute, chronic, and end-of-life care. Addressing family caregivers’ adverse outcomes of ICU delirium earlier could mitigate the further psychological adverse outcomes
post-ICU, which could interfere with their caregiving roles. Caring for family caregivers’
health is important as it’s contributed to the health of their sick loved one, the entire family,
and the whole community.
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